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1.INTRODUCTION

Pacific EcoRisk (PER) has been contracted to perform NPDES compliance evaluations of the
acute and chronic toxicity of Chevron USA Inc. and Cawelo Water District (Chevron/Cawelo)
effluent. Testing performed on the “Inlet to Reservoir B” effluent samples that were collected on
September 21, 2009, and J. anuar'y' 11, 2010, resulted in significant reductions in survival, growth,
and/or reproduction to the test organisms; the results of the initial toxicity tests that were
performed with these samples are summarized below (note — TUc calculated as 100/NOEC):

September 21, 2009, “Inlet to Reservoir B” Effluent Sample

Effects of Chevron/Cawelo Effluent (Inlet to Reservoir B) on Ceriodaphnia dubia
There were signiﬁcant’reductions in reproduction; the reproduction NOEC was 50% effluent,
resulting in 2 TUc.

Effects of Chevron/Cawelo Effluent (Inlet to Reservoir B) on Fathead Minnows
There were significant reductions in survival; the survival NOEC was <12.5% effluent, resulting
in >8 TUc. : o "

January 11, 2010, “Inlet to Reservoir B>’ Effluent Sample

Effects of “Inlet to Reservoir B” Effluent on Ceriodaphnia dubia
There were significant reductions in reproduction; the reproduction NOEC was 75% effluent,
resulting in 1.3 TUc.

Effects of “Inlet to Reservoir B” Effluent on Fathead Minnows

There were significant reductions in survival; the survival NOEC was 25% effluent, resulting in
4 TUc. There were further significant reductions in growth; the growth NOEC was 12.5%
effluent, resulting in 8 TUc.

In response to these observations of significant toxicity, Toxicity Identification Evaluations
(TIEs) were performed. Due to the low magnitude of the toxicity of the 1/11/10 effluent sample

to C. dubia, the TIE of this sample was limited to the fathead minnows.

This report describes the performance and results of these tests.

2. TOXICITY TEST AND TIE PROCEDURES

The methods used in conducting the standard chronic toxicity tests followed EPA testing manual
“Short-Term Methods for Estimating the Chronic Effects of Effluents and Receiving Waters to
Freshwater Organisms, Fourth Edition” (EPA-821-R-02-013).

Page 1 | FR)
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The methods used in performing the Phase I and Phase II TIE treatments followed the guidelines

established by the following EPA manuals: | '

* Methods for Aquatic Toxicity Identification Evaluations: Phase I Tox1c1ty Characterization
Procedures. EPA-600/6-91/003 (Second Edition). U.S. EPA Envuonmental Research
Laboratory, Duluth, MN;

* Toxicity Identification Evaluation: Characterization of Chromcally Toxic Efﬂuent Phase I.
EPA-600-6-91- 005F. U.S.EPA, Environmental Research Laboratory, Duluth, MN

*  Methods for Aquatic Toxicity Identification Evaluations: Phase I Toxicity Idenuﬁcatlon
Procedures for Samples Exhibiting Acute and Chronic Toxicity. EPA-600/R-92/080. U.S.
EPA, Environmental Research Laboratory, Duluth, MN;

* Toxicity Reduction Evaluation Protocol for Municipal Wastewater Treatment Plants. EPA-
600/2-88/062 1989. U.S. EPA, Risk Reduction Engineering Laboratory, Cincinnati, OH;

* Generalized Methodology for Conducting Industrial Toxicity Reduction Evaluatlons (TREs).

EPA-600/2-88/070 1989. U.S. EPA, Risk Reduction Engineering Laboratory, Cmcmnatl
OH.

2.1 Sample Receipt and Handling -

On September 21 (2009) and January 10 (2010), Precision Ahalytical staff collected samples of
“Inlet to Reservoir B” effluent into appropriately cleaned sample containers. These samples were
transported on the day of collection, on ice and under cham—of—custody, to the PER laboratory in
Fairfield. Upon receipt at the testing laboratory, aliquots of the sample were collected for
analysis of initial water quality characteristics (Table 1), with the remainder of the samples being
stored at 0-6°C except when being used to prepare test solutions. The chain-of-custody records
for the collection and delivery of these samples are provided in Appendix A.

Table 1. Initial water quality characteristics of the ‘Inlet to Reservoir B’ effluent samples.

Ci;l:fézn Temp pH D.O. | Alkalinity | Hardness | Conductivity | Total Ammonia
pate | €O (mglL) | (mglL) | (mgl) | (uSlem) (mg/L N)
9/21/09 10.7 { 6.85 48 198 76 794 <10
1/11/10 1.1 | 677 46 210 88 807 <10

2.2 Survival and Reproduction Toxicity Testing with Ceriodaphnia dubia

The short-term chronic C. dubia test consists of exposing individual females to effluent for the
length of time it takes for the Lab Control treatment females to produce 3 broods (typically 6-8
days), after which effects on survival and reproduction are evaluated. The specific procedures
used in this test are described below.

7
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The Lab-Water Control treatment for these tests ¢onsisted of a mixture of T ype 1 lab water
(reverse-osmosis, de-ionized water) with a commercial spring water (Perrier®). The Lab Water
and the effluent sample (and TIE treated effluent samples) were used to prepare test so}utlons at
the 50% and 100% effluent concentrations. For each treatment, ~150 mL of test solution was
amended with the alga Selenastrum capricornutum and Yeast-Cerophyli®Trout Food (YCT) to
provide food for the test organisms. “New” water quality characteristics (pH, D.O., and
conductivity) were measured on these food-amended test solutions prior to use in this test. Every
other day of the tests, fresh test solutions and a “new” set of replicate cups were prepared and
characterized, as before.

There were 5 replicates for each test treatment, each replicate consisting of 15 mL. of test
solution in a 30-mL plastic cup. These “3-brood” tests. were initiated by allocating one neonate
(<24 hrs old) Ceriodaphnia, obtained from ongoing laboratory cultures, into each replicate. The
replicate cups were placed into a temperature-controlled room at 25°C, under-cool-white
fluorescent lighting on a 16L:8D photoperiod.

Each test replicate cup was examined every other day, with surviving “original” individual - ---
organisms being transferred to the corresponding new cup containing fresh test solution. The
contents of each remaining “old” replicate cup were carefully examined, and the number of -
neonate offspring produced by each original organism was determined, after which “old” water
quality characteristics (pH, D.O., and conductivity) were measured for the old media from one -
randomly-selected replicate at each treatment.

After it was determined that = 60% of the C. dubia in the Lab Water Control treatment had
produced their third brood of offspring, the accompanying tests were terminated. The resulting
survival and reproduction (number of offspring) data were analyzed to evaluate any
impairment(s) caused by the effluent; all statistical analyses were performed using the CETIS®
statistical software.

23 Survival and Growth Toxicity Testing with Larval Fathead Minnows

The chronic fathead ‘minnow test consists of exposing Jarval fish to effluent for 7 days, after
which effects on survival and growth are evaluated. The specific procedures used in this test are
described below.

The Lab Water Control treatment for this test consmted of US EPA synthetic moderately-hard
water. The Lab Water and the effluent sample (and the TIE treated effluent samples) were used
to prepare daily test solutions at the 50% and 100% effluent concentrations. "New" water quality
characteristics (pH, D.O., and conductivity) were measured on these tést solutions prior to use in
this testing.

Page 3 ):a;)
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There were 2-3 replicates at each test treatment, each replicate consisting of 400 mL of test
media in a 600-mL glass beaker. This test was initiated by randomly allocating 10 larval fathead
minnows (<48 hrs old) into each replicate. The replicate beakers were placed in a temperature-
controlled room at 25°C, under cool-white fluorescent lighting on a 16L.:8D photoperiod. The
test fish were fed brine shrimp nauplii daily. '

. Each replicate was examined daily, with any dead animals, uneaten food, wastes, and other
detritus being removed. The number of live fish in each replicate was determined and then
approximately 80% of the test media in each beaker was carefully poured out and replaced with
fresh test solution. “Old” water quality characteristics (pH, D.O., and conductivity) were

measured on the old test water that had been discarded from one randomly-selected replicate at
each treatment.

After 7 days exposure, the number of live fish in each replicate beaker was recorded. The fish
from each replicate were then carefully euthanized in methanol, rinsed in de-ionized water, and
transferred to a pre-dried and pre-tared weighing pan. These fish were then dried at 100°C for
>24 hrs and re-weighed to determine the total weight of fish in each replicate; the total weight
was then divided by the initial number of fish per replicate (n=10) to determine the “biomass
value”. The resulting survival and growth (“biomass value”) data were analyzed to evaluate any

impairment(s) caused by the effluent; all statistical analyses were performed using the CETIS®
statistical software. ; - ,
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2.4 Phase I TIE Testing Procedures

The goal of the Phase I TIE is to determine the class of compounds (0rganics, metals, ammonia,
etc.) responsible for effluent toxicity. This is achieved by performing physical and chemical
manipulations on the effluent samples. The observed changes in effluent toxicity that result from
these manipulations provide clues as to the nature of toxicity. As per consultation with Chevron
staff, and based upon the observation of significant toxicity to fathead minnows being removed
by the C18 treatment of the 9/21/09 effluent sample, the Phase I TIE of the 1/11/10 effluent
sample was “targeted” towards the C18 treatment, and included the Graduated pH (pH6, pH7,
and pH8 treatments) to evaluate possible pH lability of any organic toxicants. '

Figure 1: Phase I Toxicity Identification Evaluation Fractionation Procedures

Page 5 FR)
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. 2.4.1 TIE Treatment Method Blanks

As part of the TIE process, a method blank is utxhzed for each TIE treatment to determine
whether any of the treatment procedures contribute any artifactual toxicity to the manipulated
sample. The treatment method blanks for this test consisted of aliquots of the Lab Control water
(for each speqiés) that were subjected to each of the test treatments discussed below.

2.4.2 Baseline Testing

The Baseline toxicity test is performed concurrently with the TIE fractlonatlon tests, and con51sts ‘.

- of a test of the untreated effluent sample to assess toxicity at the time of the performance of the .

TIE, and to serve as a reference benchmark against which toxicity removal by.the other TIE,
treatments can be assessed. The physical chemical nature of the compound(s) responsible for the

observed toxicity can be determined by the pattern of toxicity removal by the TIE treatments
relative to the Baseline test.

2.4.3 pH Adjustment Treatments »

Separate aliquots of the effluent sample were adjusted to pH3 and lel mampulatlons that can
affect the solubility, polarity, volatility, stability and speciation of potentially toxic compound(s).
The sample pH was decreased to pH3 or increased to pH11 by adding reagent grade HCI or
NaOH to the test sample. An aliquot of each pH-adjusted effluent sample was immediately
poured off and set aside for assessment of the pH adjustment treatment itself, with the remainder
of each sample being allowed to sit for 1 hr until used in subsequent filtration, C18SPE, and
aeration treatment manipulations. At the end of the day, all pH-manipulated samples were re-
adjusted to the initial Baseline pH (pHi) of the sample. The pH-adjusted effluent samples and all
appropriate method blanks were then tested to determine if changes in effluent toxicity had
occurred as a result of the pH-adjustment manipulation.

2.4.4 Filtration Treatment

Filtration of the effluent sample can affect sample toxicity through the removal of tox1cants
associated with suspended particulates or other filterable material. In addition, some ,
contaminants can sorb to the filter membrane. This treatment also determines the effects of pH
adjustment in combination with filtration: by filtering pH-adjusted aliquots of effluent,
compounds typically in solution at pH;but which are insoluble or associated with particles to. a
greater extent at more extreme pH's are removed. Aliquots of effluent and method blank samples
at pH3, pHi, and pH11 were filtered through either a 0.45 ym or 1 pm filter membrane. At the
end of the day, all pH-manipulated samples were re-adjusted back to pHi. The manipulated
effluent samples and all appropriate method blanks were then tested to determine if changes'in
effluent toxicity had occurred as a result of filtration. |

2.4.5 C18 Solid Phase Extraction (SPE) Treatment

The C18SPE test is used to identify effluent toxicity that is due to compounds that are removed
or sorbed onto chromatographic resin (i.e., C18 columns) specific for non-polar organic
compounds. This treatment also determines the effects of pH adjustment and filtration in

Page 6 T (Z)
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combination with C18SPE extraction: at pH3 and pH9, organic bases and acids, respectively, can
be made more or less polar by shifting the equilibrium between the ionized vs. un-ionized
species, affecting their affinity for the C18 sorbant. Prior to passage over the C18SPE column,
the preliminary aliquots of filtered pH11 effluent sample and method blank were re-adjusted to
pHI (C18 column degradation will occur at >pH9). Appropriate aliquots of pH3, pHi, and pH9
effluent sample at were passed over a C18 columns. The first 25 mL of solution that passed
through each column was discarded, after which the remaining C18SPE treated samples were
collected. At the end of the day, all pH-manipulated samples were re-adjusted back to pHi. The
manipulated effluent samples and all appropriate method blanks were then tested to determine if
changes in effluent toxicity had occurred as a result of C18SPE. o

Upon completion of the Phase I TIE C18SPE treatment, the C18 columns were frozen for
potential follow-up Phase II TIE work.

2.4.6 Aeration Treatment

This TIE fractionation is designed to determine the extent of effluent toxicity that can be
attributed to volatile, sublatable, or oxidizable compounds. This treatment also determines the.: -
effects of pH adjustment in combination with aeration (some compounds can be removed or
oxidized more easily under acidic or basic conditions). Aliquots of pH3, pHi, and pH11 effluent
were aerated in graduated cylinders under a ventilation hood for 1°hr. After this aeration period,
the aerated efftuent samples were carefully siphoned off into glass beakers to ensure that any
compounds deposited on the aeration glassware via sublation (e.g., foam) were not introduced
back into the sample. At the end of the day, all pH-manipulated samples were re-adjusted back to
~ pHi. The aeration-treated effluent samples and all appropriate method blanks were then tested to
determine if changes in effluent toxicity had occurred as a result of aeration. '

2.4.7 Aeration Washdown Treatment

This treatment is intended to determine if compounds isolated during the aeration treatment can
be used to recover toxicity. While the aeration procedure is underway, it was noted that the pH
11 aeration treatment had the most foam and deposits on the glass graduated cylinder. After the
effluent was siphoned out of the cylinder, the cylinder was rinsed with control water to remove
any compounds on the walls, and the rinsate was then diluted back up the 1X sample volume
control water. The aeration-washdown media was then tested to determine if any toxicity that
might have been removed by the aeration treatment could be recovered in the washdown media.

2.4.8 Graduated pH Adjustment Treatment

The graduated pH tests are performed to determine whether effluent toxicity is caused by
compounds whose toxicity is pH-dependent. For example ammonia, which is common in many
effluents, is generally much less toxic in its ionized form (NH,”, the dominant form at lower pH
levels) relative to its un-ionized form (NH;, the dominant form at higher PH levels). In addition,
PH differences can also affect metal toxicity through changes in solubility and speciation.

Page 7 PR)
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The effluent sample pH is adjusted to pH6, pH7, and pH8 by adding reagent grade HCI and/or
NaOH to the test sample until the pH reading is + 0.1 pH units of the target pH. Throughout the
day, all samples are readjusted to the target pH. The pH-adjusted effluent solutions and method
blanks were then tested to determine if changes in effluent toxicity occurred as a result of the
increase or decrease in pH relative to the Baseline (initial) conditions.

2.4.9 Piperonyl Butoxide (PBO) Treatment . o

The PBO treatment is used to identify contaminants whose toxicity is mediated by the
Cytochrome P-450 (Cyp450) enzyme system. PBO‘_inactivates this enzyme system, so that the
toxicity of contaminants whose toxicity would have been removed by Cyp450 is increased (e.g.,
pyrethroid pesticides, etc), whereas the toxicity of contaminants whose toxicity would have been '
increased by Cyp450 is reduced (e.g., OP pesticides [such as chlorpyrifos], etc.). To prepare the
PBO treatments, aliquots of the effluent were spiked with PBO at concentrations of 25 ug/L. and . .
100 pg/L. The PBO-treated solutions and method blanks were then tested to determine if

changes in effluent toxicity occurred as a result of the PBO addition.

2.4.10 Humic Acid Treatment , _

_ This fractionation treatment is designed to charactcrizé effluent toxicity caused by materials that.
will sorb to dissolved organic carbon. The addition of humic acid to the sample can produce non-

_toxic complexes. (via chelation or sorption) with potentially toxic compounds. Aliquots of the

effluent were spiked with humic acid at two test concentrations: 20 mg/L and 40 mg/L. After
mechanical mixing for 1 hr, the samples were stored in the dark at 4°C until used for test o
initiation the following day. The treated effluent samples and corresponding method blanks were

then tested to determine if changes in effluent toxicity had occurred as a result of humic acid
addition.

2.5 Phase II TIE Testing Procedures - Toxicity Recovery in the C18SPE Eluate

The goal of the Phase II TIE is to identify specific contaminants responsible for effluent toxicity.
As per consultation with Chevron staff, this Phase I TIE was targeted towards identification of
contaminants adsorbed to the C18SPE columns that had removed significant amounts of the
toxicity present in the effluent samples.

Upon completion of the Phase I TIE C18SPE treatment, the C18 columns had been frozen for
potential follow-up Phase II TIE work. A sub-set of these frozen columns was removed from the
freezer and thawed out to room temperature. The C18 columns were then eluted and the eluate
was tested for recovery of the initially-observed toxicity.

2.5.1 Initial Evaluation of Toxicity Recovery in the C18SPE Eluate

The C18 columns were eluted with 100% methanol and the eluate was collected and diluted back
up to the 1X effluent concentration for toxicity testing. Method blank columns were similarly
eluted. C. dubia and fathead minnows were tested at the 50% (= 0.5X) and 100% (= 1X) effluent

Page 8 E%%)
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concentrations. Additional aliquots of the effluent were tested to provide a Baseline treatment.

2.5.2 Evaluation of Toxicity Recovery by Sequential C18 Elutions

Because there are a large number of organic compounds present in typical refinery and/or
municipal wastewater, the Phase I TIE process was intended to separate the toxic components
from the non-toxic components, thus simplifying, or "cleaning up", the sample matrix and
allowing for the identification of the compound(s) responsible for toxicity in the effluent. The
Phase II TIE procedures included the sequential elution of C18SPE columns over a methanol
gradient of 50-100% methanol, identification of toxic eluate fractions, compositing and back-
concentration of toxic fractions and re-elution into 100% methanol in preparation for subsequent
chemical analyses (e.g., Gas Chromatography/Mass Spectrometry (GCMS)).

A set of the remaining frozen C18 columns were thawed to room temperature and eluted
sequentially with 2 mL of each of seven methanol concentrations (50, 75, 80, 85,90, 95, and
100%). The eluate of each methanol concentration was diluted in control water to make stock
solutions of 4X effluent concentration and used for testing on C. dubia and fathead minnows at
the 1X, 2X, and 4X concentrations. Sequential elutions were similarly performed on the method:
blank columns. Additional aliquots of the effluent were tested to provide a Baseline treatment.

The remaining eluate of each methanol concentration was kept reﬁ‘igerated for the duration of
the test. After recovery of toxicity was observed in the 80%, 85%, and 90% eluate solutions, the
80%, 85%, and 90% eluate concentrations and their corresponding blanks were shipped on ice to
Dr. Cliff Lange at Auburn University for chemical analysis of selected volatile organic
compounds, naphthenic acids, naphthalenes, phenolics, alkanes, and amines.
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’ J Figure 2. Phase II Toxicity Identification Evaluation Fractionation Procedures
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3. PHASE I TIE RESULTS
3.1 Phase I TIE Results for Ceriodaphnia dubia - 9/21/09 Effluent Sample

As in the initial test of this effluent sample, there was no significant toxicity to C. dubia survival
in the untreated (Baseline) effluent when compared to the Lab Control. The absence of
significant toxicity to C. dubia survival effectively precludes the ability of the TIE treatments to
provide meaningful results for the survival response.

The reproduction results of this TIE are summarized below in Table 2. As in the initial test of
this effluent sample, there were significant reductions in reproduction in the untreated effluent,
confirming that the toxicity was persistent and present at the time of the TIE.

Table 2. Effects of the TIE treatments on the toxicity of the “Inlet to Reservoir B” effluent to
: Ceriodaphnia dubia reproduction.
TIE Treatment Mean # of Offspring per Surviving Female® Toxicity Removal?
Control/Blank | 50% effluent | 100% effluent
Baseline 377 . - 343 8.7
pH3 , 28.0 384 44 1o
pH11 31.8 29.8 2.8 , no
pH3 Filtration : 32.3 32.8 8.5° b
pHi Filtration 34.6 36.2 15.8 - partial removal
pH11 Filtration 28.0 348 4.8 no
pH3 C18SPE 34.0 37.8 312 ' Yes
pHi C18SPE c 380 382 Yes
pHY C18SPE 31.2 . 340 24 4 Yes
pH3 Aeration 293 298 ¢ could not be
determined
pHi Aeration 282 354 11.7 no
pH11 Aeration 290 342 7.5 no
pH11 Aeration Washdown 39.0 472 44.2 toxicity not recovered
PBO 25 ug/L 433 372 125 no
PBO 100 ug/L 400 35 ‘ 0.0 toxicity increased
Humic Acid 20 mg/L 36.0 - e 237 Yes
Humic Acid 40 mg/L 29.3 29.0 Yes

a - In order to evaluate the effects of the effluent on the C. dubia reproduction response without any interfering
effects of variability in the survival response, mean reproduction responses were limited to surviving organisms.

b - Based upon the observation of at least one replicate for which the dying female exhibited greater than the
reported mean # of offspring at least 2 days prior to test termination, it is expected that the true mean # of
offspring for this test treatment was higher than is reported.

¢ - Due to technician error, the test replicates for this test treatment were terminated prior to the actual test
termination for the remaining test treatments.

Key TIE Observations:

* There was a partial removal of toxicity by the pHi (and pH3) filtration treatments, which
suggests that some fraction of the toxicants present had a high affinity for sorption to

Page 11 1:21)
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particulates or that may have had an affinity for sorption to the filter membrane; furthermore,
this affinity for sorption was pH-dependent, increasing as pH decreased;
« Toxicity was effectively removed by the C18SPE treatments at all pH Adjustments, 1nd1cat1ng
that organic contaminants were a primary cause of the observed toxicity;
* There was significant removal of toxicity by the 20 mg/L and 40 mg/L humic acid treatments, -
with greater removal relative to the method blank being exhibited at the 40 mg/L treatment, '

indicating that contaminants amenable to.sorption to dissolved organic carbon were a primary .

cause of the observed toxicity;

o There was an increase in toxicity at the 100 ng/lL PBO treatment (particularly apparent at the
50% effluent concentration), which indicates the presence of contaminants that normally
would be detoxified by the Cyp450 enzyme system '

‘These test results are indicative of one or more organic contammants that have a strong affinity
- for sorption to particulates and dissolved organic carbon. The PBO test results indicate that the

contaminant is of the type thatis detoxified by the Cyp450 enzyme system. Based upon recent
studies reporting the presence of pyrethroid pesticide in municipal wastewater treatment plant
effluents, this is suggestive of pyrethroids as a cause of toxicity. However, other contaminants
(e.g., some petroleum hydrocarbons) may also fit this profile. . . -

. The test data for this TIE is presented in Appendix B.
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3.2 Phase I TIE Results for Fathead Minnows - 9/21/09 Effluent Sample

The sutrvival results of this TIE are presented in Table 3a below. As in the initial test of the
9/21/09 effluent sample, there were significant reductions in survival in the untreated (Baseline)
effluent, confirming that toxicity was persistent and piesent at the time of the TIE.

Table 3a. Effects of the TIE treatments on the toxicity of the “Inlet to Reservoir B” effluent to
fathead minnow survival. :

' . : - Mean % Survival . 3
TIE Treatment Control/Blank | 50% cffluent | 100% effluent| O -city Removal?
Baseline #1 90 60 0
Baseline #2° 95 50 5 |
pH3® 85 80 0 no effect
. pHI1* 90 65 0. no effect
pH3 Filtration® 95 90 55 | significant removal
pHi Filtration 90 45 0 no ’
pH11 Filtration® - 90 .. 90 0 _No -
PH3 C18SPE 85 - 90 90 Yes
.pHi C18SPE 95 100 90 Yes
pH9 C18SPE 85 95 85- , Yes
pH3 Aeration 80 5 0 increase in toxicity
pHi Aeration 100 40 0 no
pHI11 Aeration 80 35 0 no
pH11 Aeration toxicity not
‘Washdown & 100 95 recovered
Humic Acid (20 mg/L) 95 5 no
Humic Acid (40 mg/L) 70 5 no

a - Due to the observation of pathogen infection that was observed in some of the fish at this test treatment within

the first 96 hrs of testing, this test treatment was re-initiated with new fish; Baseline #2 was run concurrently

with these re-tests.

Key TIE Observations:

* There was removal of survival toxicity by the pH3 Filtration treatment, which suggests that
some fraction of the toxicants present were associated with particulates, or that the toxicant(s)
may have had an affinity for sorption to the filter membrane, and that this affinity for sorption
increased as pH decreased;

* There was complete removal of toxicity by the C18SPE treatment at all three pH
manipulations, indicating that non-polar organics were a major cause of the observed toxicity;

* In contrast to the C. dubia TIE results, there was no significant removal of toxicity by the
humic acids treatments, which suggests that there may be different toxicants causing the
toxicity to these two different species, with the C. dubia toxicants having a greater affinity for

sorption.

Page 13
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The growth results of the TIE are summarized below in Table 3b, and generally mirror those of
the survival data.

Note that in order to eliminate the effects of mortalities on the growth response, the growth

endpoint being measured is “Mean Dry Welght” as opposed to the B1omass Value that is used
for NPDES compliance evaluation.

Table 3b. Bffects of the TIE treatments on the toxicity of the “Inlet to Reservoir B” effluent to |-
fathead minnow growth. :
TIE Treatment Mean Dry Weight (mg) Toxicity Rem'oval?‘
Control/Blank | 50% effluent | 100% effluent ,
Baseline #1 0.27 0.19 ' 0
Baseline #2°<* | = 029 026 0.06
pH3* ' . 035 0.21 0 .t no effect
pH11* .- 0.35 0.31 0 ~ no effect
pH3 Filtration® 032 0.29 0.28 significant removal
pHi Filtration 032 030 0 no '
pH11 Filtration® 028 - 0.28 0 no-.
pH3CI8SPE: ~ | 028 - 0.28 0.26 a
pHiCI8SPE" | = 032 0.30 032 ~ Yes
pH9 C18SPE 0.26 027 0.28 Yes
pH3 Aeration 034 0.26 0 no
pHi Aeration 0.30 019 | 0 1o
pH11 Aeration 0.28 0.18 0 no -
H11 Aeration toxicity not
F ‘Washdown 034 0.30 0'30 recoered
Humic Acid 20 mg/L 0.31 0.09 no
Humic Acid 40 mg/L 0.38 0.03 no

a — Toxicity had been removed by the precursor ﬁltratlon treatment

The test data and summary of statistics for this TIE testing are provided in Appendix C.
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3.3 Phase I TIE Results for Fatliead Minnows - 1/11/10 Effluent Sample -

The results of this TIE are presented in Table 4. As per consultation with Chevron staff, and
based upon the observation of significant toxicity to fathead minnows being removed by the C18
treatment of the 9/21/09 effluent sample, the Phase I'TIE of the 1/11/ 10 effluent sample was
“targeted” towards the C18 treatment, and included the Graduated pH (pH6, pH7, and pHS)
treatments to evaluate possible pH lability of any organic toxicants. Also, as the fathead minnow
growth response did not provide any additional interpretive value in the previous TIE, this TIE
was limited to evaluation of the survival response. :

Table 4. Effects of the TIE treatments on the toxicity of the Chevron/Cawelo
“Inlet to Reservoir B” effluent to fathead minnow survival.
- , Mean % Survival i U
TIE Treatment Control/Blank | 50% effluent | 100% effluent ‘Tox1c1ty Removal?
Baseline #1 80 93.3 13.3 ;
TestatpH6 |.. 80 0 _ 0 toxicity increased
Test at pH7 867 - 66.7 6.7 slight increase |
~TestatpH8 | 733 80 46.7 artial reduction
Baseline #2 100 80 13.3 & ‘ e
pH3 Adjustment | 100 100 26.7 slight removal
pH9 Adjustment | 100 86.7 20 slight removal
pH3 Filtration 100 100 93.3 YES
pHi Filtration 100 100 73.3 YES
pHO Filtration 100 933 86.7 YES
pH3 C18SPE 66.7 100 ’ 80 a
pHi C18SPE 100 933 100 residual toxicity
removed
pHO C18SPE 100 100 100 residual toxicity
removed

a - Toxicity had been removed by the precursor filtration treatment.

Key TIE Observations:

As in the initial test of the 1/11/10 effluent sample, there were significant reductions in survival
in the untreated (Baseline) effluent, confirming that this toxicity was persistent and present at the
time of the TIE. :

* There was pH-labile toxicity, with toxicity increasing as pH decreased to pH6, and toxicity
decreasing as pH increased to pHS. This is suggestive of a weakly acidic toxicant that
becomes less polar as the pH decreases and more polar as the pH increases. This type of
pattern would be consistent with naphthenic acids as a cause of toxicity;

* There was significant removal of survival toxicity by the filtration treatments, which suggests
that some fraction of the toxicants present were associated with particulates;
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 There was complete removal of and residual toxicity (i.e., toxicity remaining after the
filtration treatment) by the C18SPE treatment, indicating that non-polar organics were a cause
of the observed toxicity.

The test data the initial TIE with fathead minnows are presented in Appendix D.
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- 4.PHASE II TIE RESULTS
4.1 Phase I TIE: C18 Column Elution Toxicity Recovery Results

The C18 columns that had been used to treat the 9/21/09 effluent saniple were eluted with 100%
methanol and the eluate was then tested to determine if the toxicity that had been removed from
the effluent samples by the C18 columns could be recovered in the C18 column eluate.

4.1.1 Recovery of C18 Column Eluate Toxicity to Ceriodaphnia dubia :

The reproduction results of the C18 eluate toxicity test with C. dubia are summarized in Table 5.

There was a significant reduction in reproduction in the “New” untreated (Baseline) 100%

effluent indicating that the toxicity that had been observed in the initial testing of the effluent

was still present. However, the magnitude of the observed toxicity was less than that observed in

the initial toxicity test and in the Phase I TIE; this reduction in the magnitude of the toxicity

suggests that:

1. the contaminant(s) in the effluent had become more strongly bound to particulates and/or the
effluent sample container during the interim sample storage period; and/or

2. the contaminant(s) in the effluent had undergone some degradation during the interim sample
storage period. '

There was significant recovery of reproduction toxicity from the columns that had removed the
toxicity in the previous Phase I TIE C18SPE treatment. However, the magnitude of the toxicity
that was recovered was less than that which had been removed in the Phase I TIE; this reduction
in the magnitude of the toxicity recovery likely reflects incomplete desorption of the bound
contaminants by 100% methanol (note that methanol is a much weaker solvent than other
compounds such as methylene chloride).

The test data sheets and summary of statistics for this testing are provided in Appendix E.

Table 5. Recovery of C18 column eluate toxicity to Ceriodaphnia dubia reproduction.

TIE Treatment Mean # of Offspring per Surviving Female® Toxicity
Control/Blank 50% effluent 100% effluent Recovery?
“New” Baseline® 27.0 26.6 16.4 :
“Old” Baseline® 37.7 343 8.7 ;
100% C18 Eluate 21.0 22.8 14.5

a - In order to evaluate the effects of the effluent on the C. dubia reproduction response without any interfering
effects of variability in the survival response, mean reproduction responses were limited to surviving organisms.

b - This was a new test of the effluent sample that had been collected on 9/21/09 and which had been stored between
that time and the time of the current Phase II TIE testing.

¢ - This was the Baseline test that was performed in the initial TIE of the 9/21/09 sample (during which the c18
columns which were eluted in the current testing had originally been processed and frozen).
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4.1.2 Recovery of C18 Column Eluate Toxicity to Fathead Minnows

The results of the C18 eluate toxicity test with fathead minnows are summarized in Tables 6a

and 6b. There were significant reductions in survival and growth in the untreated (Baseline):

100% effluent indicating that the toxicity that had been observed in the initial testing of the

effluent was still present. However, the magnitude of the observed toxicity was less than that

observed in the initial toxicity test and in the Phase I TIE; this reduction in the magnitude of the

toxicity suggests that:

1. the contaminant(s) in the effluent had become more strongly bound to particulates and/or the
effluent sample container dunng the interim storage period; and/or

2. the contaminant(s) 1 in the effluent had undergone some degradation during the 1nter1m sample
storage period.

There was significant recovery of survival and growth toxicity from the columns that had )
removed the toxicity in the previous Phase I TIE C18SPE treatment. However, the magnitude of - "'
the toxicity that was recovered was less than that which had been removed in the Phase I TIE;

‘this reduction in the magnitude of the toxicity recovery likely reflects incomplete desorption of

the bound contaminants by 100% methanol (note that methanol is a much weaker solvent than

‘other compounds such as methylene chloride).

The test data sheets and summary of statistics for this testing are provided in Appendix F.

Table 6a. Recovery of C18 column eluate toxicity to fathead minnow survival.

" TIE Treatment Mean % Survival Toxicity
Control/Blank 50% effluent 100% effluent Recovery?
“New” Baseline® 80 86.7 26.7
“0ld” Baseline® 90 .60 0
100% C18 Eluate 100 73.3 6.7

. a- This was a new test of the effluent sample that had been collected on 9/21/09 and which had been stored between

that time and the time of the current Phase II TIE testing.

b - This was the Baseline #1 test that was performed in the initial TIE of the 9/21/09 sample (during which the c18
columns which were eluted in the current testing had originally been processed and frozen).

Table 6b. Recovery of C18 column eluate toxicity to fathead minnow growth.

TIE Treatment Mean Dry Weight (mg) Toxicity
Control/Blank 50% effluent 100% effluent Recovery?
“New” Baseline® 040 0.30 0.14 e
“Old” Baseline® 0.27 0.19 0
100% C18 Eluate 0.40 0.28 0.09

a - This was a new test of the effluent sample that had been collected on 9/21/09 and which had been stored between
that time and the time of the current Phase II TIE testing.

b - This was the Baseline #1 test that was performed in the initial TIE of the 9/21/09 sample (during which the c18
columns which were eluted in the current testing had originally been processed and frozen).
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4.2 Phase II TIE: Toxicity Recovery of Sequential Elations of the C18 Columns

The C18 columns that had been used to treat the 9/21/09 effluent sample were sequentially
eluted with seven methanol concentrations (50, 75, 80, 85, 90, 95, and 100%) anid the eluates
were then tested to determine if the toxicity that had been removed from the effluent samples by
the C18 columns could be recovered in the C18 column eluate fractions. |

4.2.1 Toxicity Recovery of Sequential C18SPE Elutions to Ceriodaphnia dubia

The results of this testing are summarized in Tables 7a and 7b for survival and reproduction,
respectively. There was significant recovery of toxicity to both survival and reproduction at the
80%, 85%, and 90% methanol eluate fractions.

Table 7a. Recovery of sequential C18SPE elutions toxicity to Ceriodaphnia dubia survivai.

TIE Treatment _ Mean % Survival ‘ ' Toxicity |
o Control/Blank Recovery?
Lab Water
_ Control s
50% Methanol 100 80 100 100 no
75% Methanol | 100 100 . 100 .. 100 no
80% Methanol 60 | 100 100 20 YES
85% Methanol 100 100 80 40 - YES
90% Methanol 60 80 75 40 YES
95% Methanol 80 100 80 100 no
100% Methanol 100 80 100 80 no

Table 7b. Recovery of sequential C18SPE eluti‘ons toxicity to Ceriodaphnia dubia reproduction.

TIE Treatment Mean # Offspring per Surviving Female® Toxicity
Control/Blank 1X 02X 4X Recovery?
Lab Water ] e e «
Control 21.0 L .; L . i
50% Methanol 21.6 2713 254 24.6 1o
75% Methanol 18.8 29.0 314 170 slight
80% Methanol 23.0 24.6 23.2 3.0 YES
85% Methanol 19.8 258 8.8 0.0 YES
90% Methanol 19.0 21.0 19.7 8.5  YES
95% Methanol 19.3 220 18.3 12.0 partial
100% Methanol 15.4 250 22.2 13.0 partial

a - In order to evaluate the effects of the effluent on the C. dubia reproduction response without any interfering
effects of variability in the survival response, mean reproduction responses were limited to surviving organisms.
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4.2.2 Toxicity Recovery of Sequential C18SPE Elutions to Fathead Minnows
The results of this testing are summarized in Table 8. There was significant recovery of survival
toxicity at the 80%, 85 %, and 90% methanol eluate fractions.

Table 8. Recovery of sequential C18SPE elutions toxicity to fathead minnow Survival. ,

TIE Treatment Mean % Survival : Toxicity
Control/Blank 1X 2X 4X Removal?
Lab Water
Control 100
50% Methanol 100
75% Methanol 80
80% Methanol | 90
85% Methanol 90 .. :
90% Methanol 100 100 15 0 YES
95% Methanol 80 100 80 60 slight
100% Methanol 70 60 100 70 no
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S. CHEMICAL ANALYSES OF THE TOXIC C18SPE FRACTIONS

The eluates of the 80%, 85%, and 90% methanol concentrations and their corresponding blanks
were shipped on ice to Dr. Cliff Lange at Auburn University for chemical analysis targeted to
chemicals that are typical constituents of petroleum refinery operations (e.g., volatile organic
compounds, naphthenic acids, naphthalenes, phenolics, alkanes, and amines). The results of
these analyses are summarized in Table 9, below. ‘

Of particular interest are the reported concentrations of naphthenic aci{ls. Naphthenic acids are -
naturally occurring linear and cyclic carboxylic compounds associated with the acidic fraction of
petroleum, and are recognized as common causes of aquatic toxicity in petroleum refinery
effluents. The cumulative measured concentration of the naphthenic acids included in the
analyses of in the C18 eluate was ~10.8 mg/L, which is within the LC50 range reported for
aquatic organisms. However, it is important to note that the current analysis was limited to 6
representative compounds, whereas there are over 100 naphthenic acid compounds; this suggests
_that the concentration of total naphthenic acids in the C18 eluate was much greater than the 10.8

- mg/L reported for the 6 compounds that were quantified.

3

Furthermore, it must be noted that in the Phase II TIE C18 elutior_l, methanol is used as the
solvent due to the fact the when the eluate is reconstituted to the 1X concentration with Control
water, the residual amount of methanol present is below toxicity thresholds. Stronger solvents

such as methylene chloride, hexane, etc., would almost certainly have resulted in greater

desorption of naphthenic acids from the C18 columns than did methanol, which would have
resulted in even higher reported concentrations.

" _Table 9. Results of targeted chemical analyses of the toxicity C18 column eluétc fractions (units = mg/L).

90% 85% 80%
megt(l)lz;lol mestiz:wl mest(l)lzgol methanol | methanol | methanol
blank blank blank

VOAs
1,2 A-trimethylbenzene 0.09 0.07 0.07 0.01 0.01 0.00
1-ethyl-2-methyl benzene 0.14 0.11 0.10 0.01 0.01 0.01
1,3-diethyl benzene 0.07 0.05 0.05 0.00 0.00 0.00
1-methyl-3-propyl benzene 0.12 0.10 0.09 0.00 0.00 0.00
1-methyl-3-(1-methylethyl)-benzene 0.08 0.07 0.07 0.01 0.00 0.00
1,2-diethyl benzene 0.22 0.21 0.19 001 0.01 0.01
benzene 0.70 0.72 0.65 0.00 0.00 0.00
toluene 0.56 047 043 . 0.01 0.01 0.01
p-xylene 0.77 0.62 0.56 0.01 0.01 0.01
ethylbenzene 0.56 043 0.39 0.01 0.00 0.00
1-methyl-2-propyl benzene 0.90 0.74 0.69 001 0.01 0.01
1,3,5-trimethyl benzene 0.10 0.08 0.07 0.01 001 0.01
1,2-dimethylbenzene 0.89 0.92 0.85 0.02 0.01 0.01
1,3-dimethylbenzene 0.74 0.63 0.58 0.01 0.01 0.00
Total VOAs = 5.94 522 4.79 0.12 0.09 0.07
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able 9. Results of targeted chemical analyses of the toxicity C18 colu

mn eluate fractions (units = mg/L). I
85% - 80%

31191

: ‘ 90 %
: mégt(l)lztx’lol mes,i?;ml meii(l)l‘::xol methanol | methanel | methanol
2R blank blank blank |
PHENOLICS CF
phenol 255 2.17 2.05 003 0.02 0.02
2-methyl phenol 1.70 134 123 001 001 0.01
3-methyl phenol 2.00 153 139 0.02 0.01 0.01
3 4-dimethyl phenol 137 1.13 1.03 0.01 0.01 0.01
3-ethyl phenol 0.38 029 0.26 0.00 0.00 0.00 -
aniline 0.51 0.39 0.35 0.00 0.00 0.00
" Total Phenolics = 851 6.85 631 0.07 0.05 0.05
NAPHTHALENES
1-methyl-naphthalene 0.09 0.07 0.07 0.01 0.01 0.00
2-methyl-naphthalene 0.14 0.11 0.10 0.00 0.01 0.01
| 1,5-dimethyl-naphthalene 0.17 0.18 0.16 0.00 0.00 0.00
1,7-dimethyl-naphthalene 0.06 0.05 0.04 0.00 0.00 0.00
naphthalene ' 0.36 028 - 0.25 0.00 0.00 . . 0.00
' Total Naphthalenes = 0.82 0.69 0.62 0.01 0.02 0.01
NAPHTHENIC ACIDS
-cyclohexanecarboxylic acid 0.61 0.51 048 0.00 0.00 0.00
:g:lhyl’f’emyl cyclobexanecarboxylic 048 0.41 0.39 0.00 0.00 0.00
’;’fig‘yl’l’e“‘yl cyclopentanecarboxylic | g9 | 045 0.41 0.01 0.00 0.00
heptylcyclohexanecarboxylic acid 0.78 0.59 0.54 001 0.00 0.00
cyclopentanecarboxylic acid 0.96 0.75 0.64 0.01 001 0.00
diethylcyclopentanecarboxylic acid 0.84 0.72 0.66 0.01 0.00 0.00
Total Naphthenic Acids = 4.26 343 3.2 0.04 0.01 0
AMINES
diethanolamine 0.34 0.30 0.22 nd nd nd
methylamine 0.27 022 0.19 nd nd nd
ethyl amine 0.17 0.16 0.15 nd nd nd
ethanol amine 0.14 0.11 0.10 nd nd nd
triazene 0.00 0.00 0.00 nd nd nd
methyl diethanol amine 0.11 0.10 0.08 nd nd nd
ethylenediamine 0.07 0.06 0.04 nd nd nd
Total Amines = 1.1 0.95 0.78 nd nd nd
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Table 9. Results of targetéd chemical analyses of the toxicity C18 column eluate fractions (units = mg/L)..

. 90 % 85% 80%
” ;(1)13;01 m:tiZ:lol mésth:lol " methanol | methanol | methanol |
‘ , . .. blank blank blank }
ALKANES _ N
3-methyl-1-pentene 0.49 0.37 0.34 0.01 0.01 0.01
decane 0.62 047 043 0.03 0.02 0.02
2,7-dimethyl octane 0.26 0.25 0.22 0.01 0.01 0.00
-4-methyl-nonane 0.30 0.28 0.27 0.01 0.01- 0.01
‘2,6-dimethyloctane .0.25 0.24 0.22 001 0.01 001
_3-ethyl-2methyl-heptane 0.26 0.25 0.24 0.01 0.01 0.01
undecane 0.28 0.27 - 0.25 001 0.01 0.01
dodecane 022 022 021 0.01 0.01 0.00
tridecane 0.34 0.33 0.33 0.01 0.01 0.01
tetradecane 0.16 0.14 0.13 0.01 0.01 0.01
pentadecane -0.19 0.18 0.18 0.01 001 0.01
hexadecane 034 0.32 028 0.01 0.01 002
_heptadecane 0.11 0.10 0.10 0.00 0.01 0.01 :
octadecane 0.05 0.05 0.04 0.00 0.00 0,00 "
| nonadecane 0.04 .0.03 0.03 0.00 0.00 0.00
eicosane 0.06 0.06 0.06 0.00 0.00 0.00
‘heneicosane 0.04 0.04 0.03 0.00 0.00 000
'docosane 0.06 0.06 0.05 0.01 0.01 0.01
octacosane 0.14 0.13 0.12 0.01 | 0.01 ~0.01
dotriacontane 0.06 0.05 0.05 0.02 0.02 0.02
tetracontane ) - 0.11 0.11 0.10 0.02 0.01 0.01
Total Alkanes = 438 3.95 3.68 02 0.19 0.18
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6. SUMMARY AND CONCLUSIONS

In response to observations of significant toxicity in the Chevron/Cawelo “Inlet to Reservoir B”
effluent samples that havd been collected on September 21,2009, and on January 11, 2010,

Toxicity Identification Evaluations (TIEs) with Ceriodaphnia dubia and fathead minnows were
performed. Due to the low magnitude of the toxicity of the 1/11/10 effluent sample to C. dubia,

. the TIE of this sample was limited to the fathead minnows.

Phase I TIEs with Ceriodaphnia dubia

September 21, 2009, “Inlet to Reservoir B” Effluent Sample

As in the initial test, there was no toxicity to C. dubia survival in the untreated effluent.

The reduction in reproduction in the untreated effluent is also consistent with the initial test, and |
confirms .that this toxicity was persistent and present at the time of the TIE.

Key TIE Observations:

*. There was a partial removal of toxicity by the pHi (and pH3) filtration treatments, which suggests
that some fraction of the toxicants present had a high affinity for sorption to particulates or that
may have had an affinity for sorption to the filter membrane; furthermore, this affinity for
sorption was 'pH-dependent, increasing as pH decreased;

» Toxicity was effectively removed by the C18SPE treatments at all pH AdJustments 1ndlcat1ng
that organic contaminants were a primary cause of the observed toxicity;

» Toxicity was at least partially removed by the 20 mg/L and 40 mg/L humic acid treatments, with
greater removal relative to the method blank being exhibited at the 40 mg/L treatment, indicating
that contaminants amenable to sorption to dissolved organic carbon were a primary cause of the
observed toxicity;

* There was an increase in toxicity at the 100 pg/L PBO treatment (particularly apparent at the 50%

effluent concentration), which indicates the presence of contaminants that normally would be
detoxified by the Cyp450 enzyme system.

These test results are indicative of one or more organic contaminants that have a strong affinity for
sorption to particulates and dissolved organic carbon. The PBO test results indicate that the
contaminant is of the type that is detoxified by the Cyp450 enzyme system. Based upon recent
studies reporting the presence of pyrethroid pesticide in municipal wastewater treatment plant
effluents, this is suggestive of pyrethroids as a cause of toxicity. However, other contaminants (e.g.,

some petroleum hydrocarbons) may also fit this profile.
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Phase I TIEs with Fathead Minnows

September 21, 2009, “Inlet to Resérvoir B” Effluent Sample

As in the initial test of the 9/21/09 effluent sample, there were significant reductions in survival
in the untreated (Baseline) effluent, confirming that toxicity was per31stent and present at the
time of the TIE.

Key TIE Observations:

* There was removal of survival toxicity by the pH3 Filtration treatment, which suggests that
some fraction of the toxicants present were associated with particulates, or that the toxicant(s)
may have had an affinity for sorption to the filter membrane, and that this affinity for SOl‘pthIl
increased as pH decreased;

* There was complete removal of toxicity by the C18SPE treatment at all three pH
manipulations, indicating that non-polar organics were a major cause of the-observed toxicity;"

* In contrast to the C. dubia TIE results, there was no significant removal of toxicity by the
humic acids treatments, which suggests that there may be different toxicants causing the
toxicity to these two different spe01es with the C. dubia toxicants havm g a greater afﬁnlty for
sorption. ' ’

The growth results of this TIE generally mirror those of the survival data.

January 11, 2010, “Inlet to Reservoir B” Effluent Sarhp’ le

As per consultation with Chevron staff, and based upon the observation of significant toxicity to
fathead minnows being removed by the C18 treatment of the 9/21/09 effluent sample, the Phase I
TIE of the 1/11/10 effluent sample was “targeted” towards the C18 treatment, and included the
Graduated pH (pH6, pH7, and pH8) treatments to evaluate possible pH lability of any organic :
toxicants. Also, as the fathead minnow growth response did not provide any additional
interpretive value in the previous TIE, this TIE was limited to evaluation of the survival
response.

As in the initial test of the 1/11/10 effluent sample, there were significant reductions in survival
in the untreated (Baseline) effluent, conﬁrrmng that this toxicity was persistent and present at the
time of the TIE.

Key TIE Observations:

* There was pH-labile toxicity, with toxicity increasing as pH decreased to pH6, and toxicity .
decreasing as pH increased to pH8. This is suggestive of a weakly acidic toxicant that becomes
less polar as the pH decreases and more polar as the pH increases. This type of pattern would be
consistent with naphthenic acids as a cause of toxicity; .

* There was significant removal of survival toxicity by the filtration treatments, which suggests that
some fraction of the toxicants present were associated with particulates;
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* There was complete removal of and re51dual toxicity (i.e., toxicity remaining after the filtration
treatment) by the C13SPE treatment, indicating that non-polar organics were a cause of the
observed toxicity.

Phase II TIE: C18 Column Elution Toxicity Recovery Results

. There were significant reductions in C. dubia reproduction and fathead minnow survival in the

untreated (Baseline) 100% efﬂuent indicating that the toxicity that had been observed in the

initial testing of the effluent was still present. However, the magnitude of the observed toxicity

was less than that observed in the initial toxicity tests and in the Phase I TIEs; these reductions in

the magnitude of the toxicity suggest that: ‘

1. the contaminant(s) in the effluent had become more strongly bound to particulates and/or the
effluent sample container during the interim sample storage period; and/or

2. the contaminant(s) in the effluent had undergone some degradation during the interim sample
storage period.

There was significant recovery of C. dubia reproduction toxicity and fathead minnow survival
toxicity from the C18 columns that had removed the toxicity in the previous Phase I TIE
C18SPE treatments. However, the magnitude of the toxicity that was recovered was less than
that which had been removed in the Phase I TIEs; these reductions in the magnitude of the
toxicity recovery likely reflects incomplete desorption of the bound contaminants by 100%

methanol (note that methanol is a much weaker solvent than other compounds such as methylene
chloride).

Phase II TIE: Toxicity Recovery of Sequential Elutions of the C18 Columns

There was significant ‘recovery of toxicity to both C. dubia reproduction and fathead minnow
survival at the 80%, 85%, and 90% methanol eluate fractions.

Phase II TIE: Chemical Analyses of Toxic C18SPE Eluate Fractions

The eluates of the 80%, 85%, and 90% methanol concentrations and their corresponding blanks
were shipped on ice to Dr. Cliff Lange at Auburn University for chemical analysis targeted to
chemicals that are typical constituents of petroleum refinery operations (e.g., volatile organic
compounds, naphthenic acids, naphthalenes, phenolics, alkanes, and amines).

Of particular interest are the reported concentrations of naphthenic acids. Naphthenic acids are
naturally occurring linear and cyclic carboxylic compounds associated with the acidic fraction of
petroleum, and are recognized as common causes of aquatic toxicity in petroleum refinery
effluents. The cumulative measured concentration of the subset of naphthenic acids included in

- the analyses of in the C18 eluate was ~10.8 mg/L, which is within the LC50 range reported for
aquatic organisms. However, it is important to note that the current analysis was limited to 6
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representative compounds, whereas there are over 100 naphthenic acid compounds; this suggests
that the concentration of total naphthenic acids in the C18 éluate was much greater than the 10.8
mg/L reported for the 6 compounds that were quantified.

Furthermore, it must be noted that in the Phase II TIE C18 elution, methanol is used as the
solvent due to the fact the when the eluate is reconstituted to the 1X concentration with Control
water, the residual amount of methanol present is below toxicity thresholds. Stronger solvents
such as methylene chloride, hexane, etc., would almost certainly have resulted in greater
desorption of naphthenic acids from the C18 columns than did methanol, Wthh would have
resulted in even higher reported concentrations. »

Conclusions:

The results of this TIE investigation indicate that the contaminants responsible for causing
toxicity in the Chevron/Cawelo “Inlet to Reservoir B” effluent have an affinity for sorption to
particulates and/or the filtration membrane with that affinity increasing as pH decreases; the
graduated pH tests with the fathead minnows indicated a similarly important pH effect with
toxicity increasing as pH decreases. These results suggest that the tox1cants in the efﬂuent are
weakly acidic in nature, becoming less polar as pH decreases. -

C18SPE treatment was observed to remove all remaining toxicity indicating that the toxicant(s)
are likely organic in nature. The increase in toxicity resulting from PBO treatmeént further _
suggests that the organic contaminants are normally detoxified by the Cyp450 enzyme system.

There were some differences in the TIE responses of the C. dubia and the fathead minnows, most
notably the removal of toxicity to C. dubia by the addition of dissolved organic carbon (humic
acids), which did not occur for the fathead minnows. This suggests the possibility that there are
multiple toxicants present, with one or more of the contaminants that are toxic to C. dubia
exhibiting greater sorption affinity to dissolved organic carbon.

Most important was the observation of measured concentrations of naphthenic acids in the toxic
C18 eluate fractions at concentrations that might be expected to cause toxicity to these aquatic
organisms. It is important to note that naphthenic acids also match up with the TIE pI'OflleS in
particular the pH lability in conjunction with toxicity removal by C18SPE.

Note that in several places in this report, pyrethroid pesticides may have been mentioned as an
example of a contaminant that would also “fit” the TIE profile being observed. This should not
be interpreted as a strong signal that it is, in fact, pyrethroid pesticides causing the toxicity. Other
contaminants might also be expected to exhibit many of the same TIE responses. However,
pyrethroids have recently received a great deal of attention as its use (and identification as a
cause of toxicity) has increased in recent years, and it has been observed to cause toxicity in
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wastewater treatment plant effluents. On that basis, we would recommend that future toxic
effluent samples be analyzed for pyrethroid pesticides.

In toto, these TIE results are strongly indicative of naphthenic acids as a primary cause of the
observed toxicity. Arguably, the most common wastewater treatment plant methodology used to
address toxicity due to naphthenic acids is treatment with activated carbon. On that basis, we

.would recommend that any future toxicity testing of effluent samples have an accompanying

side-by-side test of activated carbon-treated effluent. It is also recommended that any future toxic
effluent samples be analyzed directly for naphthenic acids.

6.1 QA/QC Summary

Test Conditions — Test conditions (pH, D.O., temperature, etc.) were all within acceptable limits
for these tests. All analyses were performed according to laboratory Standard Operating
Procedures. '

Negative Lab Control — The biolo gicai responses in the Lab Water Control treatments for these
tests were within acceptable limits.

Several Blank treatments in the TIE exhibited toxicity to survival during the test. When this
occurred early in the fathead minnow test, the treatments were retested, however, there was
insufficient sample to perform retests on any other manipulations.

Positive Control — The results of the concurrent reference toxicant test were consistent with the
previous reference toxicant tests performed in our lab for both species, indicating that the test

organisms used in the current tests were responding to toxic stress in a typical and consistent
fashion.

Concentration Response Relationships — There were valid concentration-response

relationships for the reference toxicant tests, which were determined to be acceptable for this
testing. ‘ '

Page 28 Ia>

371191






Pacific EcoRisk Environmental ‘Consulting and Testing

Appendix A

Cham—of-Custody Records for the Collection and
Dellvery of the Chevron/Cawelo “Inlet to Reservoir B”
Efﬂuent Samples
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Appendix B

| Test Data for the Testing of Phase I TIE treatments on the
Tox1c1ty of the 9/21/09 “Inlet to Reservoir B” Effluent Sample |
- to Ceriodaphnia dubia | -
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~ Pacific EcoRisk ‘ Environmental Consulting and Testing

Appendix C

Test Data for the Testlng of Phase I TIE treatments on the -
T0x1c1ty of the 9/21/09 “Inlet to Reservoir B” Effluent Sample
o to Fathead anows .

X7
oot
vV
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Pacific EcoRisk

Environmental Consulting and Testing
7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Precision Analytical Organism Log#: H i gq Age: £~ hrs
Test Material: Inletto Res B Organism Supplier: ARS
Test ID#: 36426 Project #: 15239 Control/Diluent: EPAMH
Test Date: Randomization: ™ Control Water Batchs ](3\4'5’
Treatment: Baseline #/
Temp pH DO (ngfly Conductivity # Live Organisms
T t . =), SIGN-O
] e [ New od | New | om o)~ A SIGN-OFF
| Lab Water Conrol | 259 | ¢¢.21 7. 270 R RE q/2$../°?
- - < - § " B Tﬁl SD'!SETQ?;P{ . T e
50% 582 lio| 10 :
100% -4

-

T——

liénewaleg};p[T - s

| MeterID

Lab Water Control |

" Meter ID

L.ab Water Contrgl | 9‘70

* 120l ~ (&M ] —~ | | B "1

100%

Meter ID ’;g K

7511



Pacific EcoRisk

Client:
Test Material:
Test ID#

Test Date: Q

Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

Precision Analytical
Inlet to Res B
36426 Project # 15239
Randomization: =

Organism Log#: Age: 4 5 8 | g
Organism Supplier: ARS :
Control/Diluent: EPAMH
Control Water Batch: u‘-’( )
Treatment: Bascline -& l

Treatment

Temp -

O

(xs/em)

Coxidﬁctivixy

SIGN-OFF

Lab Water Control

S0%

i00%

Meter 1D

Lab Water Control

%

Meter ID
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Pacific EcoRixk Environmental Consulting and Testing
Fathead Minnow Dry Weight Data Sheet
Client:____Precision Analytical Test ID # 36426 Project#  _ 15239
Saniple: Inletto Res B Tare Weight Date: q[‘?_? /g . Sign-off: . BiA »
Test Date: 1 115 109 Final Weight Date: _fp lg ZQ 4 Sign-oft  PEP
Treatment: Baseline #/ .
Treatment o Y Finalpanweight | ... . . T
ol W R ti d 3
Pan 1D RepucatJim“a]”P an Weight (mg)} (me) “ Initial # of Organisms gxomass Value (mg) a
— " e e

oo

___OAr
Balance ID:

771191




N

Pacific EcoRisk

Client:

Test Materal;
Test 1DE:
Test Date:

Egyironmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

Precision Analvtical Organism Log#: U9 Age: < Sk
Inletto Res B Organism Supplier: _ &1l Ses
36461 Project #: 15239 Control/Dilvent: EPAMH
(2 Randomization:  — Control Water Batch: Z(X
Trczumcnl: Baseling # ?_.

| Conductivity |

E
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Pacific EcoRisk Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data
Client: Precision Analvtical Organism Log#: bf ks ?8 Age: < I 8 [\

Test Material: Inletio Res B Organism Supplier: fez S
Test IDF: 36461 Project #: 15239 Control/Dilueni: EPAMH
Test Date: Randomization: - Control Water Batck: {2 y?

Treatment: Baseline # 2

a

Conductivity

1 _N Mct‘;ﬂb N

Blank
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Pacific EcoRisk : _ , o Environmental Consulting and Testing

Fathead Minnow Dry Weight Data Sheet
Client: Precision Analytical Test ID #: 36461 Project # . 15239
o T 1 ‘ " -
Sample: Inlet to Res B Tare Weight Date: ol ?06} Sign-off:  DED
Test Date: 7/ %0 /oq Final Weight Date:  }¢o [ {1 / ol - . Sign-off: K P\
T ] [ N
Treatment: Baseline # = » » o

Final Pan Weight | . __

[Treatment { Initial'Pan Weight |
Replicate| ~  (mg)

- PanID

- Biomass Value (mg).

B |
B

lov | |8 w0 fo =

booar P
‘BalanceID: § g
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Pocific EcoRisk Enyironmental Consulting and Testing
7 Day Chronic Fathead Minnow Toxicity Test Data
Client: Precision Analytical Organism Log?: "f ;l ?3 Age: < L{B L‘
Test Malerial: Inlet to Res B Organism Supplier: nam X
Test 1D 36461 Project #: 15239 Control/Diluent: . EPAMH
Test Dale: z[ 2,8/ 9 Randomization: ™~ Control Water Bately /2.7 AY
Treatmeni: y 9

pH3

Conductivity

~ Treatment

Blank

Meter1D |

 Blank

B Meter ID T

Blank

81/191

fﬁsanﬁm Prep.t

T
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i), Time
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Pecific EcoRisk

Environmenial Consulting and Tesﬁgg.

7 Day Chronic Fathead Minnow Toxicity Test Data

Clienlz . Precision Analv'tical : Organism Log#: ‘ 29 a Age: ‘"\18(/\

Test Materdal: Inletto Res B Organism Supphier: IZ/N [a2] S C v
Test ID#: 36461 Project #; 15239 Comrol/Diluent: EPAMH
Test Dale: 22 a/ E )j Rendomization;  ~™ Control Water Batch: l A
Treatment: pH3

Conductivily
(ps’cm)

Meter D

Blank

0%

100%

82131



Pacific EcoRisk : Environmental Consulting and Testing
Fathead Minnow Dry Weight Data Sheet
Client:  Precision Analytical ~ TestID#: 36461 Project # 15239
Sample: Inletto Res B Tare Weight Date: / 0 / G /0? Sign-off: DE’D
Test Date: ‘1 / 27) l[p g Final Weight Date: Lo / {1 / 09 Sign-off: (Z\B«
B i T l .

Treatment: pH 3

|Treatment Initial Pan Weight | Final Pan Weight  Initial # of Organisms

Replicate Biomass Value (mg)

83/191



Pacific EcoRisk

Enyironmental Consuliing and Tesling

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Precision Analytical Organism Logd: t % 2 Z i Ape: < \?'8 L’
Test Material: Inlet 1o Res B Organism Supplier: Cavio St
Test ID#: 36461 Project #: 15239 Control/Dilusat; EPAMH
Test Date: 3% Randornization; —~ Control Water Balch: ’ LVJ A
o ' Treatment: pH 11

1 Tr:almt ' T;gl)P ‘: G ivity, e ] i ., » SIGN-OFF

| Meter D

" Bk |9< ¢

500
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Pacific EcoRisk

Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Preeision Analytical Organism Log#: "J[ g iz Age: | < Lf8 L‘

Test Materiak Inlet to Res B Organism Supplier: ZA\* @ Sc.
Test ID#: 36461 Project #: 15239 Control/Diluent; EPAMH
Test Date: 22 Bog@f Randomization: ™ Control Water Batch: 1 A ?
Treatment: pH U1

Temn SIGN-OFF
*C) o

‘Treatment

MetesID -

i Meler ID

Blank

85/191



Pacific EcoRisk

Environmental Consulting and Testing

Client:

Fathead Minnow Dry W

Test 1D #:

Sample:

Precision Analytical
InlettoResB

36461

ghtData Sheet

Project# 15239

Tare Weight Date:

Test Date:

7/%0/09

‘!o/za/oe

Treatment:

pH 11

Sign-off: ___ DEA?

Final Weight Date:

~¥lreatment

Replicate‘:l?E

| Initial Pan Weight -
(mg) N

Jc'»‘/ul/oq-

 Final Pan Weight |
(mg) |

A

159. 6]

Sign-off: KR

- Initial # of Organisms Biomass Value (mg)-

1S5 00

B
A
B
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chiﬁc EcoRisk Enviror

| Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Precision Analytical Organism Logf: L{ E i?

Test Material: Inletto Res B Organism Supplier: 4 g3 v
Test ID£: 36461 Project #: 15239 Control/Diluent: '

Test Date: 2 é} 9{65 Randomization;  “™ Control Water Batch:

Treatment:

Conductivity
(us/cm)

‘Treatment

Meter 1D
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“ § Meer1D

" Pacific EcoRisk

Environmental Consulting and Testing

Client:

7 Day Chronic Fathead Minnow Toxicity Test Data

Precision Analyfical

Test Matenal:

Inlet to Res B

Test 1D

36461

_ Project#: 15239

Test Dale:ﬂ 3; Dfl Randomization: =—

Organism Supg

drga.nisrﬁ Log#: b( }Q? Age: . 4 L‘ 8('\

g/}\):-.('b Sc.:

_Control/Diluent:
Control Water Batch:
Treatment:

EPAMH
Z98__

pH 3 Filtration

Treatment

Conductivity

new old

{usfemy

T

SIGN-OFF |

3.1

133 Yo |73

(375 :

Dlak

{ Termiialion Tinge
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Pacific EcoRisk ' Environmental Consulting and Testing

Fathead Minnow Dry Weight Data Sheet
Client: Precisibn Analytical Test ID #: 36461 Project #- 15239
Sample: Inlet to Res B Tare Weight Date:. / ////()ﬁ’ Sign-off.  Jef]
Test Date: Q./ 'Z@/D? Final Weight Date:  [© '{ { ! 09 Sign-off: KR

Treatment: pH 3 Filtration

{Treatiment '| Initia) Pan Weight | Fi
Replicate (mg)

fBlank A

111111

__ B
__A
~=

A

ce 1D:

_Balan

891191



-Pacific EcoRisk . - Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

A Clign Precision Analytical Crganism Log#: ﬂ 783 Age:
Test Material: Inlet to Res B Organism Supplier: /Q’ 8 S
Test ID#: 36426 Project #: 15239 Control/Diluent: * ‘EPAMH
Test Date: S /O Randomization: - Contro Witer Baich: I2S
Treatment: pHi Fluation

Conductivity

Treatment (uslem)

Biank

0%

 Meter ID

Meter 1D

Blank

0%

Meter ID GJA—
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Pacific EcoRisk Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Precision Analytical Organism Log#: _ &4 "7 <] Age: < S 8 hys

Test Material: Inlet to Res B Organism Supphier: ARS
Test ID#: 36426 Project #: 15239 Control/Diluent: EFAMH
Test Date: Randomization: —_— Control Water Batch: . \2US
Treatment; pHi Filtration
' Conductivi& ] # Live Organisms
Treatment (¢s/em) A A C 5 SIGN-QFF

0%

Meter ID

MeterID

Blank

50%

91/191



-Pacific EcoRisk

Environmental Consulting and Testing

-
e

92/191

- Fathead Minnow Dry Weight Data Sheet
Client: ___ Precision Analytical TestID#: 36426 Project # 15239
Sample: Tare Weight Date: __ 1 [27 | 04 Sign-offy "
Test Date: Final Weight Date: /o[fr’[ M Sign-off: __ TED
Treatment: ’ : - : :
Pan ID Treatment Final ?;né;velgh t - Initial # of Organisms Biomass Value (mg)
1 [Blank i L )
2 1o :
3 50% 40 .
4 o b0
5 100% {0
. e



Pacific EcoRisk Environmental Consulting and Testing
7 Day Chronic Fathead Minnow Toxicity Test Data
Client: Precision Analytical Organism Log#: L’ ?’ ?“fé' < b 8 C\

Test Material: Inlet to Res B Organism Supplier: __(Zv S D §c :
Test D& 36461 Projeet #: 15239 Control/Dilvents . EPAMH
Test Date: ZZ 304 D? Randomization: _—~ Controt Water Batch: ‘Z k’fg
Treatment: i

pH {1 Filtration

) Conduclivity .
(ps/cm)

Ji Treatment

ESim, l

i e
: g:moludc{%ep/o - i
i |
i &ler :
‘RzgqmﬂTmr. / y/ 5
;‘ m

bl Mmrm S
Blank [ 1613000
m :;‘omnTmi:ozo

= (ol

~ MeterID
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Pacific EcoRisk ] Environmental Consulting and Testing

7 Day Chmnic Fathead Minﬁow Toxicity Test Data

" // Client; ~_‘Precision Analvtical Organism Logh: Lf? 8 Age: < ZX[;
Test Material: Inlet to Res B Organism Supplier: - (=" ~ \kr Sc_:
Test IDZ: 36461 Project #: 15239 Control/Diluent: -EPAMH
Test Date: EZ 30/ 07 Randomizition: Control Water Baieh; {2 ‘T &
Trcatment: pH {1 Filtralion
T L pHE N v-‘:.Cénducl;ivi‘ty:
‘ »Trcalrncm» : H T - T vem
' Blank
e
C
\\ g
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Pacific EcoRisk . Environmental Consulting and Testing

Fathead Minnow Dry Weight Data Sheet
Client: Precision Analytical | Test ID #: 3p461 Project# 15239
Sample: Inlet to Res B Tare Weight Date: / 0/ Q/ 09  Signoft Db
Test Date: 7‘/ 39/'0‘7 Final Weight Date:  [® '/ [ {/ 6q Sign-off LR
y !
Treatment: pH 11 Filtration

| Initial P:II; )Welght _»Fmal P:nng;ﬁelgh * | mitial # of Organisms | Biomass Value (mg)

9511



Pacific EcoRisk

Cljent:

Test Material:
Test ID#:
“Test Date:

Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

Precision Analytical Organism Log#:_ 43 ¥q Age _ LY e
Inlet to Res B ] Organism Supplicr:’ A 65 ‘ )
36426 Project #: 15239 Convol/Dilent: EPAMH
%»I’leJ oq Randomization: _ €~ Control Water Batch: . A
C ' Treatment; g pH3 CI8 SPE

Treatment

Conductivity

Blank

0%

' 100%

. Meter ID

Blank

" 50%

100% -

Meter ID
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Pacific EcoRisk Environmental Consulting arid Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Precision Analytical Organism Logs:_Y| 399 Age: <Y% hye

Test Maierial: Inlet to Res B Organism Supplier: ABS
Test ID#: 36426 Project #: 15239 Control/Diluent: EPAMH
Test Date:_Q /26 Im Randomization: =7 Control Water Bateh: ¥ A v
Trealment: pH3 CIRSPE
Tcmp’ . . ‘. i DO ). Conducli?ily # Live Organi :
‘Trealment g N N Al l‘)EWv' T Dldn ' ‘ ('lycm) B A B c D ‘ SIGN OFF
- : =
Blank
50%
100%

__MeterID

Blank

50%

6ld wQ I ;

MeteriD 179 /%

Bk | 380 Date s /2/ oo
SO%F ‘ 7/5'(0 Tamimu]o}%
100% 'Lg ,@ Termunation Signoff

Meter 1D

971191



Pacific EcoRisk - ' - Environmental Consulting and Testing

Fathead Minnow Dry Weight Data Sheet

Client: Precision Analytical Test ID #: 36426 Project # 15239

Sample: Inlct to Res B Tare Weight Date: qf{ﬂ / 07 Sign-off: ' jﬂ’ '
Test Date: : 9 '1;‘3 9 Final Weight Date: /6 / ?/0‘] Sign-oﬁ’: oed
Treatment: _pH3 C18SPE S _

Final Pan Weight |

Initialy#‘ of Organisms Biomasé. Vah;e' tmg)
Lo T3y .

98/181



Pacific EcoRisk : Environmental Consuhing and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Precision Analytical Organism Lag#: l_.‘ :Bﬂ Age: 4&18 hrs

Test Material: Iilet to Res B Organism Supplier: ; ARS
Test ID&: 36426 'Projcct & 15239 Controd/Diluent:
Test Date: [ Randomization: 7~ Control Water Baich:
Treaument:

oH D:O. (mp/l) " Conductivity |
1 New old (psfem)

Treatment

Meter 1D

Meter ID

Blank

Meter ID
Blank .0 — 914§ — v
% (2| = g™ | — | 65 530 | /2| /0

100%

Test Soluban Prep

New WG

—

0136

Renewa) Signofl
.

Old WQ S]/

Renewal Time

Meter ID

gor | ~ g | — [ [ g

99/191



Pacific EcoRisk . - Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

TN
) //" Client: Precision Analytical Organism Log#t ft 7 8 ‘! Age: Lﬂ S 55
Test Material: Inlet to Res'B Organism Supplier: ... ARRS L '
Test ID& 36426, Project # - 15239 Control/Diluent: : EPAMH
Test Date: ‘ : Randomization: =~ Control Water Batchr § L‘{ s
Treatment: : pHi C18 SPE
Treatment Temp ‘pH . D.0:mg/L) Conductivity Ve O;gamsms T SIGN-OFF

0 | wew ] od ] mew | o4 f W¥m ] s | B | Cc.| D

0

AN
_ Meter 1D
Blank
50%
100%
Meter 1D 2
— i ;
Blank 256 : * )0f2[e§
. {3 b ‘ toi S
50% 25 g 4P | £ ¥ vo
;l'mmnaum&gntff o
R :
Meter ID LA
N

100/181



Pacific EcoRisk ‘ Environmental Consulting and Testitio:

Fathead Minnow Dry Weight Data Sheet

Client: ___ Precision Analytical - Test ID #: 36426 Project # 15239 -
Sample:  InlettoResB Tare Weight Date: _of [27]0G Sign-off: &k
Test Date: dfhsleg Final Weight Date: _mk[ ‘Dﬂ Sign-off: DEd
Treatment: plii C18 SPE : :
Pan ID j:e_a.tme,n_r; Replicat e : Final F(’:lng;h’eighl | Initial # of Organisms ‘ “Biomass Value (méj

' [Blank A —

e

. QAL
" Balance ID: Cadli 03

101/191



Pacific EcoRisk . Environmental Consulting and Testing

7 Day Chrohic Fathead Minnow Toxicity '_I‘est.Data

N
1 o . Clicnt: Precision Analytical Organism Logt: 178 52 . Age 2 4¥h.
- Test Material: Inlet to Res B Organism Supplier: ADS
Test ID#: 36426 Project #: 15236 Control/Diluent: EPAMH
Test Date: i / 28 / o% Randomization: __—~ Control Water Batch: a 1245
Treatment: __ pHA Ci8 SPE
Treatment Temp il 1 Co(t;:ls,ucqt::;ﬂy SIGN-OFF
= - Dae e . = "
. Restey

Test Soittior

Meer D

Blank q e B g '06)

Test Soluhon Prep .-

"50%

New WQ.

100%

Renewal Time

Meter ID

102/191



Pacific EcoRisk

7 Day Chronic Fathead Minnow Toxicity Test Data

Environmental Consulling and Testing

Client: Precision Analytical Organism Log#:__ 4 71 ] Age: LYghvs
Test Material: Inletto Res B Organism Suppliet: A— B35
Test ID#:-. 36426 Project & 15239 Control/Dilucnt: EPAMH
Test Date:__ 4] "25 ~0 ﬁ Randomization: __~7_ Control Water Batcli:
Treatments
 rreatment Conductivity

Blank :
50%

100%

MeteriD

Mc{cr D

Blank

%

100%

Meter ID

24

103/191

= Sohutign Prep j




Pacific EcoRisk

Environmental Consulting and Testing

: TN

e

Client:
Sample:
Test Date:
Treatment:

Fathead Minnow Dry Weight Data Sheet

Precision Analytical
" InlettoResB

o H25/09

7
pH¥ CIB SPE

Test ID #:

36426

‘Project #

'I‘ére Weight Date:

fexfeg

Final Weight Date: fD’?/OQ

15239

Sign-off: o

Sign-off: __ [P

JTreatment -

" Replicat

{mg)

—— p——————
| nital Pan Weight (mg)]  Fnel Pen Welght

X

' - Initial ?of Organisms -

Blank A

13500

-Balange:ID:

B
A
B
A
B

104/191




Pacific EcoRisk Environmental Consuling and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Precision Analytical Organism Log#: 1] 233 Age € MR he

Test Materia]: Inletto Res B Organism Supplier: ALS
Test ID#: 36426 Project #: 15239 Control/Diluent: EPAMH
Test Date;_ @] 2B l Oq' Randomization: o= Control Water Batch: 12vs g
i Treatment: pH3 Aeration
' Temp Conduciivity | # Live Organisms i
Treatment (us/om) A B SIGN-OFF
Blank 550
50% X021 |10 |10

_MeierID

Biank

0%

140

Renoval Sf)gno!"i’§

'Mele'rID' LZA |
Bk 2341 6.84 1. ; .
% |waless|1%] 32 16 | 90 | e

100% -— — — -— —— —— Pl s

New WQ'

Remewal Time / HDO )

Rene il Sigaoff )

OlaWgQ

Meter ID
Blank oD = 7 -4? — 1 .3 (Q % b /0 |7 Dale. Geng-09
0% ¥ Y - 1 ?)4- - | g qzo ¥ & 10 et Sohution Prep
100% — New WQ _

Meter ID ¥ ] ‘)D_L’L, ] E— c U)J

105/191



Pacific EcoRisk

Eavironmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Precision Analytical ‘ Organism Log#: _ 3R 9 Age: YL e
Test Material: Inlet 1o Res B Organism Supplier:_ A3
Test ID#: 36426 Project # 15239 ControlfDiluent: EPAMH
Test Date: ‘Vé /0‘\ ‘ " Randomization: Contro}‘Water Batch: ,}"/ [
‘ Treatment: pH3 Aeration
. | D.0:i(mp/L) . Conductivity | # Live Organisms I .
Trealment i : : 4 .
Tealme: new otd " new | od ' (ps!cm) A B c | o} SIGN-OFF
Blank '

2.5 | ¢k

50%

Meter 1D

Blank

: v 1 : .Rt,ncwal Tim

730

Ren_e“al ‘Signolf.
) [~
WP

Meter Ip A 2
3| Date
Rlank g K /0 /‘L /o ?
0% 15 'C{ Tcrmmauo; T;m:)o
Termination Signoft
A,

O WQ

Meter ID
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Pacific EcoRisk

Environmental Consulting and ths{ing

Precision Analytical . .

Fathead Minnow Dry Weight Data Sheet

Test ID #: 36426 Project #

Client; 15239
Sample: Inlet to Res B Tare Weight Date: ‘H‘zgloq Sign-oft  Deny
Test Date: 9 ] 25 /04 © Final Weight Date: /0/?/05'1. Sign-oft:  DED)
Treatment: pH3 Aeration | I
Pan ID Treatment Final l()::‘g;%lght Initial # of Organisms Biomass Value (mg)
Blank 05

150%

107/191




Pacific EcoRisk Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Precision Analytical Organism Log#: l:i: { 8 3 Age: & ﬁ 2& <
‘ TTUABS 4

“Test Material: ~_Inlet to Res B Organism Supplicr:
Test ID#: 36426 Project #: 15239 Control/Diluent: EPAMH
Test Date: ""l‘/ 25 / oa Randomization: ™~ Control Water Batch: J24S
{ f ' ' Treatment: pHi Acration

: | e = _. D.0. iing/L) “Conducli\!ily‘
Treatment | : | i {pslem)

. MelerID

Blank -

] Mglcr 1D

Blank

S
9-28-05

Text Solunon Prep

%

New WQ

h““”‘T'“‘oczaz)_' |

Rencwal Signoff
, *5

dWQ

Meter (D

108/191



Environmental Consulting and Testing

Lacific EcoRisk

7 Day Chronic Fathead Minnow Toxicity Test Data

Client; Precision Analvtical Organism Logh: _ &f 7 83 Agc. 4-% AvsS

“Test Material: ‘Hilet to Res B Organism Supplier:
Test ID#: 36426 Project # 15239 Control/Diluent: EPAMH
Test Date: < , y %3 [ [ o ] Randomizalion: — Control Water Batch: ’ 7"‘ S—
! ! Treatment: pHi Acration
. . Tcr;ap Conduclivity
| Treatment oo (slem) — SIGN-OFF
Blank B Jgﬁ
12549 |
100%

Meter lD_

Blank

Meter ID

Dnte

10./0/0 5,

'rut,Snlunén },’gw

Meter ID

109/191



Environmental

Consulting and Testing

Pactfic EcoRisk

Client:

Fathead Minnow Dry Weight Data Sheet

Precision Analytical

Project #

15239

110/191

Test 1D #: 36426
Sample: Inletto Res B - Tare Weight Date: 1!29 IDL Sigr#off:  Dep
Test Date: Oz 1A Final weigm Date: /0/7/09 Sign-off:  Dep
“Treatment: pHi Aeration i
. Treatment l. . N Final Pan Weight | .. . .. . .
Pan ID © " Replicate Initial Pan Weight {mg) Initial # of Organisms .Bi.omassVaJ,ue.(mg)
_____ L. 4 ‘
1 A T _??1’"
3
4
.
6
_QAl
" Balance ID:




Pacific EcoRisk

Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Precision Analytical Organism Log#: 42599 Ape: £ Y8 L,

Test Material: Iniet to Res B _ Organism Supplier: A<

Test 1D#: 36426 Project # 15239 ControlDiluent: EPAMH

TestDate:___ /2 e /o5 Randomization: = Control Water Baich: 1248

Treatment: pHIL Aeration
Treatment Temp pH Conductivity
00 | New Od | New | Od | '
Blank

3 0%

25.5)

100%

Meter ID

Meter ID L '

Blank

50%

100%

Meter ID

Blank

7-28-0F

0%

100%

Meter ID

fosshom d et

111191



Pacific EcoRisk

Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

TN _ : ’
\ /’\ Clicnk: Precision Analvtical Organism Log#: _l-l»’_]_&ﬂ_ Age: 24 hr
Test Material: Inlet to Res B Organism Supplier: ABRS
Test ID#: 36426 Project #: 15239 o Control/Diluent: - EPAMH
TestDae: 3}/ 67 Randomization:_— - Control Water Batch: s
' I ' Treatrent; pH11 Aeration
Cm;duclivily:“ ‘ __# Live Orpanisms 1 _
| ek AT | c [ o | SIONOW
€05

Renewal Time
-

. Jep

Renewal Signoff a

; Meter ID

Blank 25.% ‘ : '
0% 25.

Old WQ

Meter ID

112181



Pacific EcoRisk . _ __Environmenta) Consulting and Testing

.

Fathead Minnow 'Dry Weight Data Sheet

Cliont: ___Precision Anglytical ~ TestID#: ., 36426 Project # . 115239
Sample: Inletto Res B , Tare Weight Date: ?IZ I 0@ ,' Sign-oft  Dg® .
Test Date: . 1 '1-5 l 09 " Final Weight Date: }0 9’/07 Sign-off: PO
Treatment: pH11 Aeration : ' : o

Treatment - , Final Pan Weight .
Replicite Initial Pan Weight (mg)] ,

Towe 2 | 17199

Pan ID Biomass Value (mgj‘

50%

]100%

B
A
,‘B_
A
B

o b fo | |-

| Balance ID:

113/191



Pacific EcoRisk Envircnmental Consulting and Testing

py 7 Day Chronic Fathead Minnow Toxicity Test Data
Client: Precision Analytical Organism Log#:_¢f 7 3 ’7 Ag G Ars
Test Material: InlettoRes B Organism Supplier: S
Test ID#: 36426 Project #: 15239 Control/Diluent: EPAMH
Test Date: J J Randomization: == Control Water Batch: - I 2485
' Trealment: pHI1 Acration Washdown

Treatmenl -1 SR | Di0i{me/L)

SIGN-OFF

"MeterID

Blank

S0%

MeterID

Blank

'y : . . - ' Test Solutlon Prep:
50% 2l - » - ) -

lm | ; " ;' i New wQ:

Renewal Tima:
0‘73@
Renewal Signoﬁ' M

0id WQ: 5]_/

Meter ID

114/191



Pacific EcoRisk Environmental Consulting and Testing

: 7 Day Chronic Fathead Minnow Toxicity Test Data
Client: Precision Analytical Organism Logh: &4 755 Age: .4145]_&5: .
Test Material: Inlet to Res B Organism Supplicr: A'E;‘%
TestID#: . 36326 Project #: 15239 Control/Diluenit: EPAMB
Test Date: __ <) Randomizatioms Control Waler Batch: (245
Treatment: pH1I Acration Washdown
Treatment Conductivity oo B LIVE OFpaBiSiis . T

{us/em) A B

208

344
377

SIGN-OFF

MeisfID’
Blank

Meter ID
Blank  [2.5.G -
50%' - ‘?,gfo

Date:

Termlhat n Tlrﬁé:

115/191



_ Pacific EcoRisk

Environmental Consulting and Testing,
Fathead Minnow Dry Weight Data Sheet

Client: Precision Analytlca]

TestID# 36426 Project # . 15239
Sample: lnlet 10 Res B Tare Weight Dale; QIEIM Sigﬁ~oﬁ;:jp
Test Date: "?f"'slb"( ' Final Weight Date: IDI?IM Sign-off: DD
Treatment: pH11 Aeration Washdown ,
PanID Final l‘(‘;ng?’exght Initial # of Organisms | Biomass Value (ng) !
N LT
__Io
{3

116/121



Pacific EcoRisk i Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Precision Analytical Organism Log#: L’ -1 ﬁ Age: Lﬂ& r=

Test Materiak Inletto Res B Organism Supplier: A ;%%
Test ID#: 36426 “Project #: 15239 Comrol/Dituent: EPAMH
Test Date: QIQ-S I 29 Randomization: - Control Water Batch: ) 2 5
4 ! Treatment: Humic Acid
Treatment Cﬂnd;clivi!y SIGN-OFF
(ps/em)

20 mg/L Blank

= hmyLB!ank 25.8 ?.zl’ .....
1 20me vo0% -

40mg/100% |

MeterlD

20 mg/L: Blank
40 mg/L Blank

© 20 mg/L 100%

—

Renewal Time:
10

Renewal SIgnofr:

- 40mgL100% | 4

| Meerin 2281 _ [PHOL
ok | 26.0|7,00| 00
$.00 |

W/t
Test-Solutfon: Prep:

New Wiy: r»@
Renewal Timia: I b&{o ;

Renewal Sl?nuff: })ﬁ_ .

Did WQ:

it mner}

| 40mglBlark |

- 20 mp/L 100%

| 40 mglL 100%

[ MeterID |49 ‘
| 0mgLBak | gy.o | — 9‘},‘3’. - ‘%55 i‘w Yis
(kg L
domgLBark | 20| — j:-‘i}“’ — 6.k ghbl 18+
| omeL100% | 900 | ~ g3y | — 6g g
40 mg/l.100% | Np.D - %,’L'.}- - b.p 9?4

1-2509

Test Solution Prg_;_:;

New wWQ:
—

Renewal Tima:

0436

Renewal Slgnoff'”. 5

NEE Ll
c-ﬁlf&'B

23!

Meter ID é‘?iﬁ' — M

1171191



Envircomental Consulting and Testing

Pacific EcoRisk

Client:

Test Material:
Test (D#:
Test Date:

7 Day Chromc Fathead anow Toxncxty Test Data

Precision Analytical

Inlet 10 Res B

Organism Supplier:

Organism Log#: H Zﬁ fﬁigﬁ

AB%

36426

Project #:

15239

Control/Diluent:

Randomization:

Control Water Batch:
Treatment:

EPAMH

1245

Humic Acid

Treatment

Temp .

Conductivity

#Live: Orgam Sins

D.O;: mp/L)

{psfcm)

3

. ‘ZOjnglL Blank

LIIR

._379

——

0| ¢

: 40mglLBIankm

59 | ¥

20 mg/L 100%

[z

NE

© 40 mg/L. 100%.

1377 | b
O
l

20 mg/L Blank

| 0 mgn. Bran:

Metclj 1D

1. 20mg/LBlank | 25,

4OmgLBlak |25

8~c>
bl

" 20 mg/L. 100%

Meter ID

f 40mg. 100% |

20 mg/L Blank

40 mp/L Blank

20 mg/L 100%

40 mg/L 100%

Meter ID

Yo i¥

118/191

SIGN-OFF

New WQ:,

Renews! rm;a oo

Renews! Signoff:

2z 2/09

Terminatior Time:
[745)

Terminatlon Signoff:

TN




Pacific EcoRisk Environmental Consulting and Testing

Fathead Minnow Dry Weight Data Sheet

Client: . Precision Analytical -

Test ID#; 36426 Project # 15239
Sample; Inlet to Res B Tare Weight Date: QIMM Sign-off: v peb
Test Date: 5-76-09 Final Weight Date:  { DI-? 1-0? Sign-off: ___PED
Treatment: Humic Acid
= — S e
- papjp  |Treatment: Replicate Initial Pan Weijght (mg) Final I(’;ng;Neigh t Initial # of Organisms Biomass Value (mg)
R "éo;mg/:um:a_nk A lk‘l M IH 28
2 Lo B ’WM—{ 3.4
3 40mg/L Blank A [62.2%
2] B 11e%d) |
5 20 mg(;,_;_ooea A | 14%.23 o A
| 0y 1 v |
7 3 ’
. .

119/191



- _Pacific EcoRisk Environmental Consulting and Testing

Appendix D

* Test Data for the Testing of Phase I TIE treatments on the -
T0X1c1ty of the 1/11/10 “Inlet to Reservoir B” Effluent Sample
: to Fathead anows

F
1201191 1§



-

Environmental Consulting and Tcs'ling

Pucific EcoRisk

Client:

Test Material:
Test ID#:
Test Date:

7 Day Chronic Fathead Minnow Toxicity Test Data

Precision Analytical Organism Logk: .5 DY Age: &G hes
Inlet to Res B Organism Suppli AN D
37837 Project ¥ 15695 Contral/Diluent: EPAMH
'Z/ 3/10 Randomization: Control Water Batch: 287
Treatment: Bastline

Treatment

Conduetivity

Lab Water Control |

{uslem)

0%

Meter ID

b Water Control _

X738 | & |55 |—]" gu-o

0%

Test Solunos Prep
§ | — K’

121/191



Pacific EcoRisk

Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data
_ Client: Precision Analvtical Organism Log#: é@ Age: £ Q X b
Test Matesial: Inlet o Res B . © -Organism Supplier: LAY
Test IDE: 37837 Project #: 15695 " Control/Dilucnt: ' EPAMH
~ Test Date: /D Randomization: “"Control 'Water Batch: \L[bq-’
T T Baselite
Treagment Conductivity
"Lab Water Control | #

o Mclervlbv

+Lab Water Contro} e

TmmuufiSugi;_ofT

Meter 1D r 3

1221191




Pacific EcoRisk

Environmental Consulting and Testing

Client:

Test Material:
Test IDF:
Test Date:

Treatment

7 Day Chronic Fathead Minnow Toxicity Test Data

Precision Analytical Organism Logti_ 4 035 Age: YT hArs
Inletto Res B ' Organisim Supplien v A 2 o
37838 Project #: 15695 Conirob/Diluent: EPAMH
[ o Randomization: . = Control Water Batchi: 11?7/
Treatment: pH 6

1231191




Pacific EcoRisk : Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

. Client: Precision Analvtical _ Organism Log#: Lo Age:

“Test Material: o Inlet to Res B Osganism Supplier: o AP
Test IDE: 37838 Project #: 15695 ComwolDiluent: . - EPAMH
Test Date: 7’;}"',} -2 o Randomization: = . Control Water Balch: » v IZ’Z' Z o

Treatment: pH 6

Cbnduclivil)"
{ps/em)

Treatment

Blank

- Meter 1D

" Blank

Terminaion T\mc '
{205

enmunation Signoff™ |

Meter ID

124/191



Pacific EcoRisk

Environmental Consultingand Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Precision Analytical Organism Log#: S E>§ S ] Age: & ﬂ Shrs
Test Material: Inlet to Res B » Organism Supplier: ABRS )
Test ID#: 37838 Project #: 15693 Contvol/Dilucnt: EPAMH
Test Date: O Randomization;  “— Control Water Baich: | 282
Treatment: pH 7

Conductivity

Treatment

‘Meter D

Blank

0%

100%

~Meter ID

Blank .

50%

] Mtil;y D

125/191




Pacific EcoRisk Environmental Consulting and Testing

7 Day Chronic Fathead Minqow\_’l‘pxiqbibty Test Data

N
. .~ Client: Precision Analytical Organism Log#: 5 O35 A < 4B hey
" Test Material: Inlet to Res B Organisin Supplier: ABS o ’
Test ID#: 37838 Project #: 15695 ConvolDifuent: ~  EPAMH
TestDate: "2 / 3‘7 1o " Randomization: —_— Control Water Bateh: » : )7,57’
/ o ) Treatment: “pH7

Conductivity

1261191



Environmental Consulting and Testing:

Pacific EcoRisk
7 Day Chronic Fathead Minnow Toxicity Test Data
Client: Precision Analytical Organism Log# : £D2E Age: &~ ‘fa 4 o
Test Material: fnlettoResB Organism Supplier: * A 55 ’
Test ID#: 37838 Projeet #: 15695 Coiitrol/Diluent: , EPAMH
TeaDate: = fa [ e Randomization; = Control Water Batch: 178%
Treatment: pHE

Treatment

Conductivity

{uslc

Meter 1D,

‘ Blank

Blank

MeterID__

0%

100%

rlD

1271191




Environmental Consulting and Testing

Pacific EcoRisk
_ 7 Day Chronic Fathead Minnow Toxicity Test Data.
N ‘ . . .
_ / Clicnu Precision Analytical Organism Logt: 5D 35~ Age: [ R
Test Material: Inlet10 Res B Organism:Supplier: R AESS :
Test ID¥: - 37838 Project #: - 15695 ’ Control/Diluent: - EPAMH
Fest Date: - 2. ]4, Jio Randomization: = Control Water Batch: 1 S
! ) Treatment: ~ o pHE

Conductivity - : : a ‘SlGi‘i-bFF':

Temp - '

Treatment

t

_ Meterld

-Blank-

Meter ID

Blank

Meter 1D

128/191




Pacific EcoRisk Environmental Consulling and Testing

¢

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Precision Analytical Organism Log#: 24D Age: ~ Ll?h Vs
Test Material: Iniet to Res B Orgamsm Supplier: VBN Scienc-es
Test ID#z: 39 Project # 15695 Control/Diluent:
Test Datez., Z ~Y-i0 Randomizaiion: "~ Control Water Batch:
) Treatment: Baseline ‘a 2-

Co:xi.ducuvity } .
(usicrm)

Treatment Temp |
*C!

129/191



Pacific EcoRisk : Environmental Consulting and Tcslin'g

7 Day Chronic Fathead Minnow Toxicity Test Data

Chient: " Precision Analytical Organism Logts__ 501D e LYg hrs
Test Materiak - InlettoRes B Organism Supplier: ) Envire Soenees
%0 37839 . Project# 15695 CourcUDilwent: . . 'EPAMM '
e e o Randomuzation: '_ Control WéterBélg}.::"' 128 z

Treatment: Baseli ne #7/

i & .Coﬁ‘i.uctivily ‘
(psfem)

Treatment
L .
i} - Lab'Water™ i}
... Control

130/191



Envire | Consulting and Testing

Pacific EcoRisk

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: _ Precision Analytical Organist Log#: 5'0 Yo Ages ,Ll-(thS
TestMaterial: Inletto Res B Organism Supplier: & nvirs .S‘LI-&nC\‘."i
TestIDF:; .. 37839 . Project#: 15695 Conlrol/Diluent; ’ EPAMH
Test D‘a;,é: 2 t{’{ o Randomization: Control WatesBaich: 125z
Treatment: pH3

Treatment

131191




Pacific EcoRisk

Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

:/’\,
. //’\ Client: Precision Apalytical Organism Logs: _SDY¥O Age: Y hrs
. Test Material: Inlet to Res B ‘ Organism Supplier: EvYwiro  Semdes
Test ID# Project #: 15695 Coumlﬁiluent: . EPAMH::
Test Date: Randomization: ™ Control Wéler Batch: RY5 224

Treatment:

pHﬁ

Conduc_ﬁvity

132191,




Pacific EcoRisk Ewvironmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Precision Analytical Organism Logh: 5;0“’ 0 Age: 4“4 Y hrs
Test Materiak: . Inlet to Res B Organism Supplier; ‘ ‘Bhwvied i Sdﬁw
Test ID#: ; 330 Project #: 15695 Control/Diluent: EP'AM‘H e —
Test Date: Randomization: _ " Control Water Batch: ‘ 282 B
Tr pHS

Conductivity
(ps/cm)

133/191



Pacific EcoRisk

Client:
Test Material:
Test ID4:

Test Dale:

Environmental Consutiing and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

Precision Analytical

Inlet o Res B

37839

Project #:

15695

10

Randomization:

p—

LYgyhs

Organism Log#: 30 hid Age: )
Organism Sﬁi)pli:r. Lo S oengLs
Conl}pi/Diluént: ) EPAMH ‘
" Control Water Baich: 1257
Treatment: pH9

| Lfem)

Condixclivily .

wms

| Termmiiiioon Sigrolt

134/191




Environmenlal Consulting and Tcsling

Puacific EcoRisk
7 Day Chronic Fathead Minnow Toxicity Test Data
Client: Precision Analytical Orgamsm Log#: 5040 Age: L o sf hf«S
Test Materiak Injet to Res B Otganism Supplier: Ean ro Sciend es
TetIDF:__ 37839 Pojectti ___15695 Control Dituent: EPAMH_
Test Date: P~ H -{o Randomuzation: " Control Water Batch: 1282

Treatment:

pH 3 Filiration

135/191




Pacific EcoRisk

Cliént:

Test Material: -

Test D

Test Date: -

Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

Precision Analytical Organism Log#:- So4o - Agc:. v ~H&h-s
Inlet to Res:B - . = Organism Supplier: . _Envir? Serentes
37839 Project#: - . 15695 ControlDiluent: |, * - EPAMH © e
g"’{'do Randomization:” 7 _ Control Water Batch: - L n?z 5
) Treatment: PH 3 Filtration

.. Treatment

| Conductivity.. |
(ps/cm) X

136/191



Pacific EcoRisk . Environmemtal Copsulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Precision Analytical Organism Log#: 5&3& Age: 49/3’ hrs

Test Material: : Inlet to Res B : Organism Supplicr: , LAIVIED
Test ID¥: 37837 Project #: 15695 ‘Control/Diluent: EPAMH
Test Date: 72 [:M Randomization: __ ==~ _ Control Water Bawch: - 4@54’
Treatment Filtration

m—

| . : e | 191 5 Conauclivity ”
Treatment I : S Eaerray Sy I e {usiem)

N

1371191



Pacific EcoRisk

7 Day Chronic Fathead Minnow Toxicity Test Data

TN
: ) Client: Precision Analytical
o Test Material: Inlet1o Res B
Tést ID#: -‘ Project #: 15695
Test Date: Z/ Z / D : Rando_nﬂzaﬁdn:u et

Environmental Consulting and Testing

Organism Log#: é @ Age: é‘{f /?O'

Orgasism Supplier: e N2y
Conuol/Dilueat: - FPAMH
Control Water Baich: e

" Tredtment: o Filirgtion

Treatment

SIGN-OFF

" Blank .

0%

MeterID

Blank

50%

Meter |D

138/181



* Pucific EcoRisk Eavironmental Consulting and Tesu‘uﬁ

7 Day Chroenic Fathead Minnow Toxicity Test Data

Cilient: ‘Bﬁ:éﬁiﬁnAnaIyﬁcal Organism Log#: 5‘0 L[ov Age: A"ly hrs ‘
Test Material: Inlet to Res B Organism Supplier: Givire Selences
TestIDE: 37839 Project #: 15695 ControliDilvent: __ EPAMH . *
TestDate: 3"‘ H={o Randomizatieriz  ~— Control Watet Baich: 12872

T pH 9 Filtration

It ’ . . ‘(i‘pnduclxvxty :
; Treatment ;  Gustem)

139191



Paocific EcoRisk

Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

TN , , .
ﬂ ) /‘ .. Chent: Precision Analytical Organism Logt: DY O Age: LHT hrS
Test Material: Inlet'1o Res ' Organism Supplier: . Envlro  Sclentr§ '
Test IDI e Projccl # 15695 CongroUDijuént: _ EPAMH
Test-Date: .- Randomization: ___ " Conirol Water Batch: ]2.8%
Treatment: pH 9 Fil

4
o

Meter ID-

Blank

“Conductivity

(#s/em

FRTRTS

erEnpalioe Time

140/191




Pacific EcoRisk : Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

) Client: Precision Analytical _ Organism'Logk: SO O Age: ,&JJ Xh'fS
Test Material: Inlet 1o Res B Organism Supplier: EnNiep Seieness
Test IDZ: _ 37839 Project & 15695 CoifrolDiluent: EPAMH
TestDae:  SI-Y 10O Raiidbmizaticn: Control Wie# Bitch: 1282
Treat pH3 CIB SPE

Conduclivity

Treatment

yrRrv g o
: 3
2 == €

1411191



Pacific EcoRisk

7 Day Chronic Fathead Minnow. Toxicity Test Data

Enviror | Consulting and Testing - -

 Client: Precision Analytical  Organism Logé: S2Y8 e ' LT hrs
TestMatesiali__~_~__.__InlettoResB. 5 Organism Supplier Envivo Sclenees
TestIDE:_ 37839 Projectd: - 15695 _ ControlDiluent: _ _EPAMH
TestDatee | F-+1-10 _ Randomization: Control Water Bateh: . . 128%
o ' T Treaument: pH3 CI8 SPE

142/191




Puocific EcoRisk

Environmental Consitting and Tedting

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Precision Analytical . Organism-Log#: Age:
Test Material: Inletto.Res B : . Organism Supplier:__ . €A W)?-a
Test ID#: Project £: 15695 _ ~Control/Dilueni: . EPAMB
Tast Date: Randomization: = - Control Water Batch: 1252~
Treatment; pHi C18 SPE

DOy . - Conductivil  Live: s, ‘ i 3 T
—DOmpl). | Condvetviy |9 Live Ocpenisms. SIGN-OFF

315
5eg
B

. MeterID

Blank

Date ™ )
T Feb-io
T&t'SolqubnzPre’p> e

O

_ Meter ID'

143/191



Pacific EcoRisk

Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

TN
‘ i Client: . Precision Analytical Organism Log#: Q Yy Age: < Q?/A’S
T Test Material: .~ . - Inletto ResB. : - - Organism Stpplier: L RN
Test ID#: 37837 ‘I;‘r‘o‘jcct#: 15695 . Control/Dilucni: : EPAMH
Test Date:__Z/ DD Randomization: "~ " Control Water Batch: _ - 252
o Lo Tréatment: oHi C18 SPE

SIGN-OFF

Conductivity - . -#Live'Orpdisms:
(uslem) T e

T

g3z Test Soliion Picp:

. MewerlD

Blank

0%

100%

144/191



Pacific EcoRisk Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Precision Analytical Organism Log#: 5§70 "/0 . Age; 44 3' _hi
Test Material: Inlet 10 Res B Organism Supplier: EAVIVD  SZlent €S
TestiDfo. 37839  Project: 15695 ControlDilvent: ___ EPAMH.
Test D‘a“te: B 9"'} ~{o Randomization: __~_ Control Water Batch: _ 1E5L
Treaiment: pH3 C18 SPE

Conductivity | .3
ey I

145/191



Pagific EcoRisk

Eavironmenta! Consulbng and Testing -
7 Day Chronic Fathead Minnow Toxicity Test Data
Client: Precision Analytical Organism Log#: 5 0'1' o Age: ) “HE hrs
Test Material: Inlet to Res B Organism Stppli Envim Serentes
“Test ID#: 37839 Project #: 15695 Control/Diluent: EPAMH
TessDate: __ Z-YHY-1 O Randomization: __ =~ Control Water Batch: 1287
Treatment: - pH9.CIBSPE

Meter ID

146/181



Pacific EcoRisk ' Environmental Consulting and Testing

 Appendix E

Test Data for the Evaluation of Recovery of
C18 Column Eluate Toxicity to Ceriodaphnia dubia

14'/;/1 91 tZl)
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Pacific EcoRisk Environmental Consulting and Testing

Appendix F

Test Data for the Evaluation of Recovery of |
- C18 Column Eluate Toxicity to Fathead Minnows
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Pacific EcoRisk

7 Day Chronic Fathead Minnow Toxicity Test Data

Environmental Corisulting and Testing.

Client: Precision Analytical Organism Log#: ‘{70 5 Age 4 Y8hrs
Test Material: Inletto Res B Organism Supplier:_ ARS
Test 1D#: 37045 Project #: 15480 Control/Diluent: EPAMH
Test Date: §2./2 JOogq Randomization: _ 3, 3o/ Control Water Bateh: [ "2 @ \
Treatment: Baseline

Temp

Conductivity

)

New | oM

:Lab Water Control

SIGN-OFF

)

= |isg |

s

205

Meter ID

Lab Water Commlr B

Meter ID

Lab Water Control } 4

Meter ID
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Pacific EcoRisk . Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

‘ R Client: Precision Analytical , v Organism Loge: __ 4 905 Age: L g b
T TestMareial_ . InletoResB - 7 “OrgamismSupplier:__. . A®S
Test ID#: 37045 - Project# 15480 .- “Control/Dilvents, _ . EPAMH
Test Date: lzl 7’/ E Randomization:_%.2. | :Control Water Batch: IZ& |
‘ Treatment: Baseline

Coﬁﬂuﬁimly 1 #:L;‘ "Oigznism§: - : ‘ c
Ctpsfem}y T oy T ) il .-SIGN-OFF .,

i Lab Water Controf

Meter ID

) Lab Water Control-

0%
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Pacific EcoRisk . _ Environ_mcnlal Consulting and Testing

Larval Fathead Minnow Biomass Value (Dry Weight) Data

Client: - . Piccision.A‘ni_,lyﬁca\ Test Initiation Datg: : LI Jl’l DC\ . ies: Pimephales protelas,
Test M_q_terfiat: il e'InleLftoﬂRes B L Tare Weight Date: ‘ aémo} ’ _ Sign-ofl* _ .
Test ID#: s6s6 H7045 Final Weight Date: 2 ./‘,;g .[0‘.? Sign-off:

e T T T T T

1 . Initial Weiglit {nig)

ey Treatment/
id PFair 1D Replicate
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r—————

Pacific EcoRisk : . . Environmenta) Consulting and T Linr.'

7 Day Chronic Fathead Minnow Toxi;ity Test Data

Clicnt: Precision Analytical Organism Logs: /99 § Age: < YShrs
Test _Matcrial: _ InlertoResB Organism Supplict: ARs
Test ID#: 36426 Project#: 15239 © Comol/Dilyent: _~_~ - "EPAMH
* Test Date: ' z/‘;/C)T C : Randomization: i¢ 3;; Cpnlrd‘Watcr Baich: l ’LG[ K
T ' ' “. Treament: _ pHi €18 SPE Elution

“Cohdietivity .
© fusiem) C -

U

Treatment

Meter ID

Blank

- n/fEhT.

Test Solunon Prep:

e

" JT L

Meter ID
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Pacific EcoRisk Environmental Consulting and Tesfing

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Precision Analytical Organism Lop#: Hass Age: cYghrs
Test Matesial: Inlet 1o Res B , Organism Supplier: -~ KBS ‘
Test IDF: 36426 Project : 15239 Conlrol/Diluent: _ _EPAMH
Test Date: |2/ 2~ /249 Randomization; 2 - 8- Z- Contro! Witer Batch: IZ'C;' { -
Treatment: pHi CI8 SPE Elution

Troamen | TP e S o o DO i Oty 1 gIGN.OFF

_ Meter D

Blank ‘

0%

100%

Meter 1D

Blank |+
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Replicate

Pacific EcoRisk Environmental Consulting and Testing
Larval Fathead Minnow Biomass Value (Dry Weight) Data:
Client: Precision Analytical . Test [nitiation Date: “/z’{ 2 / LW\ Test Species: ._"’ime s promelas
Test Material: InlettoResB - . Tare Weight Date: \'L( \g ! 0‘{ Sign-off:
Test ID# 36426 Fioal Weight Daie: 12017109 Sign-off: <
T L ) N
. i PanID ~ Treatment/ 1 initial Weight (mg) Biomass Yalue (mg) 8
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Pacific EcoRisk Environmental Consulting and Testing

Appendix G

Test Data for the Evaluation of the Recovery of Sequential
C18 Column Elutions Toxicity to Ceriodaphnia dubia
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Pacific EcoRisk , Environmental Consulting and Testing

Appendix H

~ Test Data for the ‘Evalu'ation of the Recovery of
Sequential C18 Column Elutions Toxicity to Fathead Minnows
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Pacific EcoRisk : Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxi‘ci.fy Test Data

Client: Precision Analytical Organism Log#:

Test Materdal: __ " 831/09InlettoResB ' Organism-Supplier:
TestIDF:_ - 37393 - Project#: 15593 Control/Diluent:

Test Date: {0 Randomiiaﬁon: -~ Control-Wa(cf,Bath‘::

7 Lab control

1l 80:20 (Perrier) |

| 80:20 (Evian) |

Hard Water

Very Hard Water

1761181



Pacific EcoRisk Environmentai Consuilling and Tesling

7 Day Chronic Fathe:id Minnow Toxicity Test Data

Client: Precision Analytical v Organism Log#: HQQb  Age: <48 brs
Test Materials, 8/31/09 Inlet 1o Rgs B _ Organism Supplier: ;Lk.u ep (TR
 TesuiD#i_____ 37393 Project#: ____15593 Contsol/Dibuent: EPAMH
Test Date: f‘f Y- /_O Rand&uizslidn: ) _"- Covtrol Water Batch; ‘ ) []
,E_racﬁon:: ~_Lab Water Comrols

Conductivity
(us/en)

0:20 (Peitiér}

' 80:20 (Evian). |:

Hatd Water NE

R v s
Eto® i

: ,"0 o\
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Pacific EcoRisk Environmental Consulting and Testing
7 Day Chronic Fathead Minnow Toxicity Test Data
Client: Precision Analytical " Orgaitism Log# h{?? ( 2 Agc' < ﬂ 8 E
Test Material: 8/31/09 Inlet to Res B Organism Supplier: '
Test ID#: 37393 “‘Project #: 15593 ConlroI/Dnlucm:
_ Test Date: Randomization: «—— Control Water Batch:

178/191




Pacific EcoRisk Environmental Consulting and Testing_

7 Day Chronic Fathead Minnow Toxicity Test Data

Cient: Precision Analytical _ Organism Log#:__ 1990 Age: <YBirs
Test Material: 8/31/09 Inlet to Res B. Organism Supplier: » GuSayenke _ ‘
. Test ID#; 37393 Project #: 15593 Control/Dilient: - EPAMH
Test Date: (M- Io Randomization: =~  Control Water Batch: 270
' ' - Praction: 50% MeOH.

onductivity
{us/cm) ..

TN

1791191



Pacific EcoRisk : : Environmental Consuiting and Testing

7 Day Chronic Fa'thead"'Mi'nnow'v"TOxiéity Test Data

; N
J Clizat: Precision Analytical . Organism Log#: v ?? é - Age:
Test Material: 8/31/09 Inletto Res B Organism Sﬁpﬁlier: L iCla :
TestiDf:___ 37393 Project#____ 15593 © ControlDituent:____~~ EPAMH
~Test Datc:‘-;'[z' Z / g O - Randomization: — Contro} Water Batch: IE{" S

Fraction: 75% MeQH
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Pacific EcoRisk Environmental Consutting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Precision Analytical Organism Lop#: 4446 Age: <UYBhrs
Test Material: _8/31409 Inlet 10 Res B Organism Supplier: n s
Test ID#: 37393 Project #: 15593 Control/Diluent: EPAMH
__;___ Control Water Batch: f2= &

Test Date:
75% McOH

Fraction;

1Mo Randomization: ;

SR RO

| gwor | ELO

ia

| Meerp
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Pacific EcoRisk

Environmental Consulting and T:sting

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Precision Analytical Organism Log#:

. Test Material: 8/31/09 Inlet to Res B Organism Supplicr:
Test ID# 37393 Project #: 15593 - Control/Diluent: _

Test Dare:_| /{ Randomization: __— Control Water Batch:

Apge:

Y8t

EPAMH

1Pl

80% MeOH

182/11

915 e o o .
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Pacific EcoRisk

Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Precision Analytical Organism Log#: _ "“ q(g _ Age 2B Les
Test Msaterial: 8/31/09 Inlet to Res B Organism Supplier: _ ' Chese pe wles
TestID#:___ 37393 Project #: ___ 15593 Control/Diluent: _____ EPAMH
Test Date: "’q‘r_:‘l,.i.m,;_‘,, Randomization: Control Wﬁtqumch_; 127 6

Fraction: ___ _80% MeOH:

Conductivily i
C (s m)
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Pacific EcoRisk : : Environmental Consulting and Testing

. 7 Day Chronic Fathead Minnow Toxicity Test Data

S - Clieot: Precision Analytical’ ' Org Log#: \/?f é : Age: 6((8")
Test Material:- - -~ . 8/31/09 Inlet to Res' B x Organism Supplier: _~ Clrgagpefre -
Test ID#F . - 37393 Project #: 15593 . Conitrol/Diluent: R " EPAMH
Test Datez_4 - Zi . Randomization: Control Water Batch: 129G
e IR ‘ Fraction: . '85% MeOH.
\\
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Pacific EcoRisk Environmental Consulting,audr'l'cs‘ting

S 7 Day Chronic Fathead Minnow Toxicity Test Data

) Client: _ Premmn Analytical Organism Log#:__ 4994 Age: <YB b
Test Material: 8/31/09 Inlet ta Res B ; Organism Supplier: _Chase peclte
Test ID#: 9B Projeci i 15593 Control/Diluent; EPAMH
Test Date:  $-14-to Randomization: - Control Water Batch: 1276

Fraction: 85% McOH
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Environmental Consulting and Testing

Pacific EcoRisk .
7 Day Chronic Fathead Minnow Toxicity Test Data
Clizat: * Precision Analytical Organism Log#: 9 Z é G
. Test Material: - 8/31/09 Inlet to Res B Organism Supptier: _* Cl €S
37393 Project #: 15593 Control/Diluent:
Control Water Batch: ! A £

. Test ID_#:
Test Date: } j 1 [f o Randomizadon: ™~

i)

S

" Meter ID
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Environmental Consulting and Testing

Pacific EcoRisk
7 Day Chronic Fathead Minnow Toxicity Test Data '
Client: Precision Analytical Organism Log#:__ 4996 Age: Z48Lrs
Test Material: 831709 Inlet to Res B Organism Supplicr: _Che fa Dec bee
Test ID¥: ~,“‘37393 Project §: 15593 Control/Diluent: _______ EPAMH
Test Date: {-14- fo Randomization: . = Control Water Batch: ''''' j27 é
Fraction: . 90% McOH

&

T nost
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Environmental Consulting and Tesung

Pacific EcoRisk
SN
RV ~ Client
Test Material:

7 Day Chronic Fathead Minnow Toxicity Test Data

Precision Analyfical

- 8/31/09 Inlet to Res B

37393 .

Project § 15593
Randomization: *

—

brganism Log#: l 29 G | L

Organisxﬁ Supplier: d k(‘

Age: < ‘fa‘l :

L

.. Control/Diluent:

Control Wa;cr Batckl %

_EPAMH -

95% McOH
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Pacific EcoRisk Environmental Consulting and Testing

7 Day Chronic Fathead Minnow Toxicity Test Data

_ Client: Precision Analytical Organism Logt: _449é& Age: LUBL .5
Tes| Material: o _B/31/09 Inlet to Res.B Organism Supplier: ) C)us..p re p
TestID#: 37393 Project 4: 15593 Control/Diluent: . EPAMH
Test Date: =14 -lo Rendomization: | .= Control Water Bagch: 1276
Fraction: 95% McOH

Conductivity”
. (us/em).
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Pacific EcoRisk L Environmental Consulting and T:sti.ng

7 Day Chronic Fathead Minnow Toxicity Test Data

N H

N
s Client Precision Analytical Organism Logt™ 177 "P A LB N
Test Material: 8/31/09 InlettoResB - Organism Supplicr: Lli=s Gfec.féa o
“Test1D¥: - 37393 Project #: 15593 - ControlDilent: "~ - = EPAMH ’

Randomization: = Control WaterBareh: | "7
oo ; Fraction: _. o 100% MeOH
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Pacific EcoRisk

:_sEnvironmental Consulting and Testing
Y

7 Day Chronic Fathead Minnow Toxicity Test Data

Client: Precision Analytical Organism Log#: __ 4396  Ape LY hrs
Test Matcrial: _ 8/31/09 InlettoRes B » v Organism Supplicr: ‘ v Chasepecks
TestIDf:____ 37393 Project#: ____ 15593 ' Control/Diluent EPAMH
Test Date: i-tU-ro Randomiistion: ) = Control Water Batch: {716
‘ Fraction: 100% MeORH

Conduetivity
s ;Icm)

1911191 '



